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What’s your tooling problem? 


Your tooling resin formulator can help you 


with EPON’ RESIN 


tooling 
Shell 


kill and knowledge of your 


formulator combined with 


il’s years of experience and tech- 


} 


il research mean more profitable pro- 


duction for you with I pon resin tooling 


! 


In addition to supply 
Shell Chemical also has de- 


basic tooling 
information 
veloped extensive data on fillers, flexibi- 
lizers, curing agents, and diluents for your 


tooling resin formulator 


In many fields of industry, the unusual 


physical properties of tools made with 


Epon resin-based formulations make pos- 


sible the saving of more than half the cost 


of fabricating a conventional tool 


High temperature tooling. Both metal and 
plastic forming tools, capable of operating 
at temperatures between 400°F. and 


900°F., can be made with I pon 1310 


Long-lasting metal forming tools. Test 
results show that a casting of an Epon resin 
formulation mounted in a crank press and 
subjected to repeated blows had no per- 


manent deformation after 28,000 cycles. 


Excellent tolerances. Little machining and 
handwork are required to finish Epon 
resin tools, because the material can be 


fabricated to very close tolerances 


Outstanding strength. Tools with thin 
cross sections can be laminated with layers 
of glass cloth and Epon resin to achieve 
high flexural strength 

Can Epon resin help you with your tool- 
ing? Find out now by writing your tooling 
resin formulator. For a list of tooling resin 
formulators, write to Shell Chemical. 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION 
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ane e VIRGIN MOLDING COMPOUNDS—Viny!, Polyethylene, Acetate, Polystyrene, 
ty" Impact Styrene 
tos —“COLOR COMPOUNDING SPECIALISTS”—Your orders formulated to exact 
S=.. color, flow and physical properties specifications 
% “ e REPROCESSED MOLDING COMPOUNDS—Polyethylene, Vinyl, Polystyrene, Ace- 
Bo, tate, Nylon, Acrylics, Impact Styrene, Butyrate 
~ =. —“CUT COSTS WITHOUT SACRIFICING QUALITY”—Supplied in uniform, dust- 


s - a? . . 
P oN 3 free pellets ... perfectly matched from first bag to last. 


. « RIGID QUALITY CONTROL » COMPETITIVELY PRICED » SPEEDY DELIVERY—no 
*¢ matter how large your order! Write Us About Your Specific Needs Today! 


~  GERING 


i 
% 
"ts 
ee 


Le ep Rae 















Gering Products, Inc., Kenilworth, N.J.- Sales Offices: 5143 Diversey Ave., Chicago 39, Ill. - 424 Chevy Chase Rd., Mansfield, Ohio - 103 Holden St., Holden. Mass 
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Du Pont Pigments add beauty...practicality...versatility to 








Nature’s colors are rivaled by Du Pont Pigments 





You capture the color appeal of the angelfish with 
lightfast Du Pont Molybdate Oranges and Chrome Yellows 


Du Pont offers you an extensive line of Molybdate 
Oranges and Chrome Yellows for interblends yielding a 
wide shade range of opaque color in plastic systems. 
The red shade Molybdate Orange Y E-698-D and the yel- 
low shade YE-421-D provide excellent tinting strength 

. ease of dispersion. You can expect this same excel 
lent performance in Chrome Yellow Light Y-433-D and 
Medium Y-469-D. 


STRONG, BRILLIANT REDS — For ease of grinding and re- 
sistance to migration and crocking, use Watchung Reds 
in your vinyl systems. With a complete shade range to 
choose from— Watchung Red Light RT-618-D to Ma- 
roon RT-710-D—you can meet the most critical color 
needs of your customers. 
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EXCELLENT LIGHTFASTNESS of Du Pont 
Molybdate Orange Y E-698-D is shown 
by these strips of viny] film. Illustrated 
above is a viny] test strip as it appeared 
before entering the Fade-Ometer. 
Shown at right is the same strip after 
144 hours of exposure. 


Here are a few of the fine pigments in the Du Pont line 
offering the properties you require: 


Ti-Pure" Titanium Dioxide Chrome Yellows 
Green-Gold—Durable Organic Yellow Molybdate Oranges 
Monastral" Blues and Greens “Watchung” Reds 
Ramapo” Blues and Greens Pyrazolone Red 


fine products everywhere 








LIGHTFAST GREENS AND BLUES— Yellow shade Monas- 
tral® Green GT-751-D provides excellent lightfastness, 
brilliance and crock resistance for your pastel-colored 
plastics. You can expect these same properties with 
Du Pont’s Monastral® Blues. 


COLOR STANDARDIZATION — You can rely on the batch- 
to-batch uniformity of all Du Pont Pigments to simplify 
color matching... with both pigment colors and Ti-Pure 

titanium dioxide pigments. Technical assistance from 
Du Pont is always at your call. For information, consult 
your Du Pont Pigments representative, or write: E. I: 
du Pont de Nemours & Co. (Inc.), Pigments Dept., 


Wilmington 98, Delaware. 
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SETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 








News about 


B.EGoodrich Chemical - =: 
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m conduit furnished by Hughes Supply of Day 
tona Beach. B 


the Geon | yorny! matertai ony. 


corrosion problem knocked out... 


generating station gets conduit of Geon 


YEARS from now pulling new cable through this conduit made 
y from Geon polyvinyl materials will be just as easy as it is today 
Unlike ordinary steel conduit, Geon conduit resists the corrosive effect 
of salt water, gases, chemicals and acid or alkaline soils. Internal and 
external surfaces stay smooth—like new 

Conduit or pipe made from Geon offers high tensile or impact 
strength. It stands up under pressure . is not subject to galvanic cor- 
rosion. It resists sunlight, fungi, bacteria, moisture, heat and cold. And 
its light weight makes installation especially easy 

Engineers are taking advantage of properties of pipe and conduit 
of Geon in a wide variety of applications. For information, write Dept 
MG-3, B.F.Goodrich Chemical Company, 3135 Euclid Ave., Cleveland 

Ohio. Cable address: Goodchemco. In Canada: Kitchener, Ont. 
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tation of Florida Power & Light Company 


F.Goodrich Chemical Company 


s GEON polyviny! materials * HYCAR American rubber and latex 
B.EGoodrich 


HARMON colors 


GOOD-RITE chemicals and plasticizers « 
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B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 
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New MARLEX transparent 


breaks the packaging 





polyethylene film 


cost barrier! 


A Bread and other baked goods stay oven- 

Costs (6% to 39% lett than cellobhame g y 
/ fresh longer when packaged in sparkling 
clear, low-permeability MARLEX film. This eco- 


sania . : . ; nomical film is readily printed and heat-sealed 
Recent Phillips developments make it possible for film 


manufacturers to extrude clear, transparent film from 
MARLEX resin. And this new MARLEX film can be readily 
torn in a straight line with no tear tape whatsoever! 


MARLEX film equals cellophane in clarity, sparkle and 
crispness . . . equals ordinary polyethylene in printability. 
MARLEX film as an overwrap is far superior to cellophane 
in shelf-life because it is unaffected by moisture . . . does 
not become brittle on the shelf. MARLEX film resists fats 
and grease. Freeze it! Boil it! MARLEX film can take it! 

The new, low-cost, heat-sealable MARLEX film has ex- 
cellent stiffness and slip. It handles efficiently in “‘push- 
through”’ overwrap machinery equipped to seal polyeth- 
ylene. Here at last is a polyethylene film with none of the 
limpness, sag and blocking tendency of conventional 


polyethylene. Candy, nuts and other foods last longer on 


Whatever your products—baked goods, candy, ciga- the shelf when sealed in maniex film. If 
; creamy, they won't dry out. If crisp, they 


rettes, frozen foods, cereals—you can now package them won't get soggy. Fine for window packages 
better for less money in MARLEX film. 

If you make film . . . if you use film, get in touch with our 
nearest Plastics Sales Office for full information. 


No other type of material can serve you so well in 
so many different ways at such low cost. 


PHILLIPS CHEMICAL COMPANY 
Bartlesville, Oklahoma 
A subsidiary of Phillips Petroleum Company 





PLASTICS SALES OFFICES 


NEW ENGLAND AKRON WESTERN 
322 Waterman Avenue, 318 Water Street, 317 N. Lake Ave., 
East Providence 14, R. | Akron 8, Ohio Pasadena, Calif 

GEneva 4-7600 FRanklin 6-4126 RYan 1-0557 


NEW YORK CHICAGO SOUTHERN & FOREIGN 
80 Broadway, Suite 4300, 111 S. York Street, Adams Building, Cereals, crackers and various soft goods 
New York 5, N.Y Elmhurst, Ill Bartlesville, Oklahoma packaged in boxes maintain their original 
Digby 4-3480 TErrace 4-6600 Bartlesville 6600, Ext. 8108 fresh appeal with MARLEX film overwrap. It’ 
s 


also available in appealing colors! 


*MARLEX< is a trademark for Phillips family of olefin polymers 





Egan Extruder With “Willert Temperature Control System” 
Automatically Eliminates Temperature Variations 


Heating the plastic material in the extruder cylinder, 
whether by conduction, induction, or friction, is no prob- 
lem — assuming the designer has provided sufficient 
heating capacity and a properly designed screw. 
However, provision for efficient dissipation of excessive 
heat is essential to make any temperature control system 
complete. 

The Willert System is the ultimate in complete control! 
Excessive heat is removed automatically without moving 
parts, and without any manual operation of valves or 


switches by the operator. As a result, closer tolerance 


extrusions are produced easier and faster. 


The Egan Extruder shown above, complete with ‘Willert 
Temperature Control System," is available in sizes from 
2” through 10”. It incorporates standard Egan features 
such as: herringbone gears, separate heavy duty thrust 
bearing assembly, complete control panel, wiring, pip- 
ing, hinged covers for easy access to thermocouples, 
hopper, screw speed tachometer, and ammeter. Ad- 


ditional features are available. 


Write, or Phone Randolph 2-0200, 
For Complete Information — No Obligation. 


FRANK W. EGAN & COMPANY 


SOMERVILLE, NEW JERSEY 


CABLE ADDRESS: EGANCO — SOMERVILLE (NJER) 


Manufacturers of plastics extruders, dies, take-offs, and other accessories 


REPRESENTATIVES: 


MEXICO, D. F.-M. H. GOTTFRIED, AVENIDA 16 DE SEPTIEMBRE; JAPAN-CHUGAI BOYEKI CO., TOKYO, 
LICENSEE: GREAT BRITAIN-BONE BROS. LTD., WEMBLEY, MIDDLESEX. 
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Packaging Notes 


New Surface Treatment for Polyethylene 


Is¢ fluorine to make | ly | and 


containers bstantiall permeable 


in an untreated bot 
fluorinated le ¢ 
of time. In anothe 
transferred less tha 
oxygen as 
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inchanged by the 
Tear Tape Opening 


coated package 


Two New Appointments 
Announced by U.S.I. 


John K. Moffett, Jr. 


John K. Moffett, Jr. has been appointed 
Assistant Manage) f PETROTHENI 
Polye thy lene Sales. Mr. Moffett has been 
employed by U.S.I. since 1948 in vari 
ous production and sales capacities, and 
has served recently in a sales de’ 
ment position for PETROTHENE resin 
William H. Rader has beer 
Assistant Production Manage) 
PETROTHENE resins. As Senior Develo 
ment Engineer Mr. Rader has been in 
charge of polyethylene development 
operations at U.S.I’s Tuscola plant. 


Film Can Be Drawn Down To Less Than */, Mil 
With New Medium Density Petrothene Resin 


Provides Added Safety Margin at Commercial Film Thicknesses 


Super-thin (0.2 on 


239-27 is so light 


Group Begins Second Year 
Of 


Plastic Pipe Promotion 


I Pi; I R 


Booklet on Resin Quality 
in Housewares is Offered 


neuen W rite Editor 
ETHYLENE NEWS, 99 
New York 16, N. Y. 


film of PETROTHENE 
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Extrusion Coaters Report 
Large Increase In Facilities 
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... and Clarity is only one of the advan- 
tages offered by PETROTHENE Resins - - 


PETROTHENE polyethylene resins permit you to offer 
film with the characteristic toughness 
thylene, plus clarity and gloss in the same range 
as conventional transparent packaging materials. And 
it the traditionally low cost of ordinary polyethylene, 
PETROTHENE resins give you these extra advantages 


Improved Toughness/Clarity Ratio 
1s you know, the more toughness you require in poly- 
ethylene film, the less clarity you can expect. With clear 


PETROTHENE resins, however, you get a more favorable 
toughne clarity ratio than with ordinary polyethy- 
len For example, at the same level of toughness, 
PETROTHENE resins offer a higher degree of clarity; at 


equal clarity, PETROTHENE resins have more toughness 
PETROTHENE resins offer you a complete 
range of variations in toughness and clarity to suit any 


end use your customers specify. 


Unusually Good Draw-down 

You can draw some PETROTHENE resins down to 0.2 mil. 
While fe 
thin as thi 
which PETROTHENE resins give you at conventional 
thicknesses. PETROTHENE resins can also be extruded 


into thicker film or sheet 


commercial applications require gauges as 
, the figure indicates the margin of safety 


VISIBILITY 
NLIMITED 





Blown film from regular production run using 
a PETROTHENE Polyethylene resin. Film is 

1 mil thick—Other films may be drawn down 
to as low as 0.2 mil 























Hold up a film made from U.S.I. PETROTHENE polyethylene 
and look at any distant object through it. Then do the same 
with any other polyethylene film of similar thickness. This 
simple test will demonstrate the outstanding transparency 
of film made from PETROTHENE polyethylene resins. 


U.S.1. technical representatives will be glad to work with you 
to obtain the best possible film properties and production 
rates with PETROTHENE resins. For sample or information on 
PETROTHENE resins, write to: 






DUSTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 
Branches in principal cities 
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POLYETHYLENE 
PROCESSING TIPS 









HOW TO AVOID WRINKLING IN 
EXTRUSION OF BLOWN TUBING 


Wrinkles in blown polyethylene tubing on the windup 
roll is a problem that plagues even the most experi- 
enced extruders. It occurs intermittently in almost 
every shop, and may usually be avoided by one or 
more of the following measures. 


Die Adjustment 


Be sure the die opening is adjusted properly. If it is 
out of alignment, it can cause gauge variations which 
result in an uneven pull at the nip rolls and subse- 
quent wrinkling on the windup. Uneven or thin gauge 
at the sides of the ascending tube may show as 
chevron-type wrinkles on the edge of the roll. 

The improper adjustment of the die opening or 
orifice, or a frost line which is not level, may cause a 
condition known as bias—a greater or smaller dis- 
tance around one half of the tube than around the 
other half — and results in a surplus of film to the 
front or rear on the windup. Ruffle-like wrinkles across 
the center of the lay flat width are characteristic of a 
bias condition. 


Film Temperature Control 


If the frost line is too high the blown tube is difficult 
to control and may cause poor gauge control around 
the circumference of the tube and uneven gauge in 
the film. This in turn could lead to an unbalanced 
pull in the nip rolls or across the collapsing guides 
and result in wrinkling. The frost line can be lowered 
by slowing down the rate of extrusion, reducing melt 
temperature or increasing cooling. 

If the film is too cold when it reaches the nip rolls, 
it may be overly stiff and subject to crimping. The 
temperature may be increased by increasing the screw 
speed, lowering the height of the rolls or stepping 
up the extrusion and take-off rates. Temperature 
increases must be made cautiously, though, to avoid 
blocking of the film. 


Adjustment of Guides and Rollers 


The ascending tube may wobble from side to side 
due to extruder surging or rapidly moving air cur- 
rents in the shop. It is recommended that the tube be 
supported by horizontal stationary guides at two or 
three places during its ascent. 

Slight eccentricities in alignment of the nip rol!s 
may be the underlying cause of wrinkles. These rolis 
must be parallel to insure uniformity of pressure. It 
is recommended that the rear nip roll be fitted with 
small hydraulic cylinders to provide positive pressure 
across the entire width of the nip rolls. 

Wrinkling may also occur if the collapsing guides 






























































or rollers are not properly aligned with the nip rolls. 
Many commercial windups contain adjusting knobs 
for shifting the front to rear position of the collapsing 
rollers slightly. 


Considerations of Gauge, Width, Resin Density 


Wrinkling is more prevalent at low gauge and high 
take-off rates, and precise gauge control becomes 
even more important. At film gauges below one mil 
extremely close control of the above factors must be 
maintained to avoid wrinkles. 

Narrow tubing has less tendency to wrinkle than 
wide tubing. The lower the density of the polyethy- 
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lene resin used to make the blown tubing, the less 
susceptible it is to wrinkling because it has more flexi- 
bility — will conform more readily to a flat shape. 


Technical Help from U.S.I. 


As you can see, wrinkling of blown tubing is a prob- 
lem with many possible causes and solutions. U.S.I. 
technical service engineers have worked closely with 
many extruders in tracking down sources of difficulty 
and suggesting preventive measures. They would be 
pleased to work with you on this or any other proc- 
essing problem. 

U.S.I. manufactures a variety of film-grade resins 
meeting the highest and most diverse specifications 
for clarity, gloss, toughness, stiffness and slip. We 
would be glad to work with you in determining which 
PETROTHENE® resin best fits your needs. 


US sroustra CHEMICALS CO. 
. Division of Netional Dist 


ers ond Chemicol Corp 







99 Park Ave., New York 16, N.Y, 
Branches in principal cities 














DRY CLEANERS’ GARMENT BAGS 


fastest growin 





new film 





Polyethylene bags for dry cleaned garments are 
almost competitive in price with old-style paper 
bags. The obvious consumer advantages of polyethyl- 
ene film for garment bags and laundered shirt pack- 
aging — “see through” clarity, toughness, reusability 
—are making this application the extruder’s fastest 
growing new market for polyethylene film. 


In making film for the garment bag and laundry 
market, look for these special advantages of U.S.I. 
PETROTHENE® 239-27 polyethylene resin: 


Better Film Appearance — PETROTHENE 239-27 poly- 
ethylene resin gives you films with unusual clarity and 
gloss at all gauges. Stiffness is also superior. 


Excellent Drawdown Properties — PETROTHENE 239-27 
polyethylene resin gives you up to 30° faster produc- 
tion. Film can be drawn down to as low as 2/10 mil 
which means better control at thicker gauges. 


Wide Resin Choice—You can also choose from a 
broad line of other PETROTHENE polyethylene resins 
. t the one that suits exactly the production re- 
quirements for the type of film you produce. 








WRITE FOR FREE BOOKLET. U-S.! 
maintains an extensive research and 
technical service program to help you 


with your film extrusion problems. Pres 


ently available in booklet form is ‘Heat POLYETHYLENE 
Seal Characteristics of Polyethylene Film, FILMS 
a discussion of heat sealing problems 

of particular interest to polyethylene 

garment bag makers. For a free copy of rhe 


this 16-page, illustrated booklet, write to 
U. S. Industrial Chemicals Co., 99 Park 
Avenue, New York 16, N. Y 


U.S.I. IS HELPING EXPAND YOUR POLYETHYLENE FILM 
MARKET WITH ADS LIKE THIS— 


The advantages of polyethylene film for 
garment bags and laundered shirt pack 
aging are being pointed out to the dry 
cleaning and laundry industries in a series 


of ads such as the one at right. These 





ads are designed to pre-sell your potential 
customers on the sales appeal of poly 
ethylene film packaging. To receive re- - 
prints of these ads as they appear, write: 


DUSTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 
Branches in principal cities 
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SPI 


The Society of 
Plastics Engineers, inc. 


An international scientific and educa- 
tional organization of more than 6500 
individ members devoted to the de- 

ment and dissemination of tech- 

information in the fields of re- 
search, design, develupment, produc- 
tion and utilization of plastics materials 
and products. The Society is incorpo- 
rated under the laws of the State of 
Michigan. 


Executive and Business Offices 
65 Prospect St. 
Stamford, Conn. 


Officers of the Society 

R. K. GOSSETT, President 

FRED SUTRO, JR., Vice-President 

GEORGE W. MARTIN, Secretary 

G. PALMER HUMPHREY, Treasurer 

THOS. A. BISSELL, Executive Secretary 
© 


All correspondence relative to busi- 
ness matters, meetings of the Society, 
membership, advertising and the like, 
should be addressed to the business 
offices listed above. 


Members should notify the business 
offices at least 30 days in advance of 
contemplated changes in address. 

e q 


eae in the Society is available 
ualified individuals. Inquiries 
should be addressed to the business of- 


Membership in the Society is extended 
to individuals who by previous train- 
ing or experience or by present occu- 
pation qualify them to carry out the 
objectives of the Society. The privi- 
of membership are designed to 
the professional standing of 
the individual menyber by encouraging 
participation in scientific and techni- 
cal programs and professional activi- 
ties; by developing close personal con- 
tacts and acquaintanceship between 
members; and by providing an oppor- 
tunity to administer the local and na- 
tional activities of the Society. 


Neither the Society of Plastics Engi- 
neers, Inc.. nor the SPE Journal is 
responsible for the views expressed 
by individual contributors either in 
articles accepted for publication in 
the Journal or in technical papers 
presented at meetings of the Society. 
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From the Editor’s Notebook 





Charles E. Rhine 


New Journal Editor* 





T tne Ste ) tne continu ng iT ] I tensified 
Publications Committee to expand and improve the 

p iblicat the So ety Ir the short time I have peer With 
SPE I ave pee! epeatedly el yu aged DY the care l thought 
ind hard work expended by this committee in bringing Journal 
reade! eater editorial values. I an ughiy confident that thei 
ia t eased Stactio oO tne ni alm yf 
t S r i ) te I il rormatlo A A yr the 
points ntinually inder surve illance are (1) broader and more 
thorou é the plast ields (2 ough 
liting « ate al to assure that it Sa lrately and oncisely 
A tte ) h g vert evenue t pro l€ inds for 
g eatly expar ling tne size and sec ype of editorial VE ge (3) 
enlarging the lation and readership. Some results of this 
work ; De n this issue, such as the new feature About SPE 
Memb«e nd the standardization of the magazine's siz 
Formerly Managing Editor of Plastics Wo! ld magazine. Studied 
Mechar ( l Engines ring at Stevens Ir stitute of Technology and 
Bridae port Universit j Worked as deve lopme? { nginee? with 
Wileoar £ Gibbs Sew ng Machine Company 





NEW SPE NATIONAL OFFICES 
65 Prospect Street, Stamford, Connecticut 





This nth the National Executive Offices will be yved into the 
irge c M quarters pict ired above This change was 
Ippro\ Co 1 on April 15, after a thorough study by the 
Executive Committee. These new offices fulfill the space demands 

) ff and the lor g-lteit need tor more nodern facili- 
tiles Ir St ra tne National Office will have tne idded con- 
enience of better communication and transportation schedules 
Althoug tne way in miles om New York than G eenw 


an De f eq mucn faster Dy trequent express tral 
Hereafter, all correspondence should be sent to the ae ad- 
dress, and all companies are requested to have their addressing 
stencils corrected. 
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Drink Mixer and Server... One Graceful Molding of CYMEL® 
ee Conceived as both mixer and server of beverages and 
—,, a : sauces, the new Waring Drink Mixer serves graciously 
. ” se _ anywhere in the home. In accord with the need for style, 
portability and economy, the mixing cavity, motor hous- 
ing, handle and pouring spout are molded in one unit of 
CYMEL 1077 melamine molding compound—familiar to 
consumers in popular MELMAC® dinnerware. This styling 
in CYMEL keeps down size, weight, and cost. CYMEL pro- 
vides insulation, strength, resistance to heat and staining, 
excellent stability, low moisture absorption, permanent 
rich molded-in color and hard surface. 





Two complete one-piece mixer bodies are molded of 
CYMEL in each cycle. Mixing cavities and motor housings 
are formed by cores. Here, mold is open, motor housing 
cores have been automatically retracted, and the two 
mixers are being manually removed from top-cavity 
cores. Molder is Shaw Insulator Company. 


CYMAC® Window on 
Circuit Breaker Contacts 


A removable transparent cover through 


which contacts are clearly visible is the 
outstanding feature of a new circuit 
breaker recently introduced by Stand- 
ard Control Division of Westinghouse 
Electric Company. The cover of the 
Saf-T-Vue circuit breaker, which re- 
veals at a glance whether contacts are 
open or closed, is molded of CYMAC 201 
methylstyrene acrylonitrile copolymer, 
which provides necessary transparency, 
heat and break resistance, and surface 
hardness at comparatively low cost. 








AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
32D Rockefeller Plaza, New York 20, N. Y 


in Coneda: Cyanomid of Canada Limited, Montreal and Toronto 
Offices in: Boston + Chorlotte + Chicago + Cincinnati + Cleveland + Dallos - Detroit - Los Angeles - New York - Oakiand « Philadelphia ~ St. Lovis - Seattle 
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masters in the field of @ 


SPI 


Like the old masters, WESTCHESTER PLASTICS has been perfecting its knowledge of color for more than 
ten years. Like the old masters, WESTCHESTER PLASTICS can custom-create any shade of anv color 


} 


it is called upon to mate h or compound a color concentrate with de-to-order consumer-sales appeal. 


Our latest achievement, for instance, is our pre-matched color concentrate for the new linear polyethylenes 

a product that eliminates degrading, migrading and leaching, while it gives better t mperature and chem- 
ical resistance. This and every other Westchester product has been perfected for confident use, has been put 
through exhaustive tests so that you can be assured of masterpiece quality. Write today for information on 


our complete line of custom-compounded concentrates 


WESTCHESTER PLASTICS, Inc. 


‘SR ara ee 


ht 326 WAVERLY AVENUE, MAMARONECK, N.Y. ©@ | Sanaa 9.5980 
PLASTICS Custom Compounders of Polyethyle ne Molding Powder and other Thermoplastic Materials 
Manufacturers and Developers of | and Forma r *Phothene, Formacolor, Unicolor® TM. Reg. U.S. Pat. Off 
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NEMA Brown 








ih. pad 
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Plaskon 
wood-filled — 


UurCa 


A LOW-COST, GENERAL-PURPOSE MOLDING COMPOUND 





Wood-filled urea—a well-established favorite with European molders—is now being produced 
in the United States by Barrett in all-new facilities. engineered and built to assure a dependable 


supply of this high-quality thermosetting PLASKON Molding Compound. 


Available in black and in NEMA and closure brown. wood-filled PLASKON Urea offers many 


molding and end-product benefits found in no other molding compound. 


OFFERING MOLDERS: OFFERING END-USERS: 


1. A low-priced quality thermosetting molding compound suitabl Color fastness 


for a multitude of general-purpose applications 
Superior electrical properties 


Resistance to common household chemicals 
two plastic ity types. 


Le 
2. 
2. Excellent for high-speed automatic operations ivailable in 3. 
4. 


Hard. non-electrostatic surface 


3. Uniform granulation and bulk for pilling and bulk loading 

4. Cure rates comparable to cellulose-filled urea. 

Wood-filled PLASKON Urea can very likely open the door to more profits. new markets for you! 
For complete technical data and molded samples write today to: 


BARRETT DIVISION, Allied Chemical ratior Rector Street, Nev 


* MELAMINE HTT-ye | 


* ALKYD 
* NYLON 


* POLYESTER RESINS hemical 


e INDUSTRIAL RESINS 
« COATING RESINS 


In Canada: The Barrett Co., Ltd.. Keating & Saulter Sts.. Toronto 8, Ontario. 
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... the originators of 


MOLD TEMPERATURE CONTROL 


the all new 
fully 


automatic 


THERMOLATOR 


For Temperature Control in Molds, Rollers, 
Vacuum Forming Molds, Extrusion Process 
ALL UNITS 100% AUTOMATIC — 


The only fully automatic mold temperature 
control equipment available. Set the tempera- 
ture... turn the Thermolator on. No switches, 
knobs or valves to adjust. 


OPTIONAL CAPACITIES 


Now vou may fit Thermolator e apacity to your 
molds, with the size pumps, motors. and heater 
capacity to serve adequately and economically. 


PORTABLE, OR PERMANENT INSTALLATION 
WITH REMOTE CONTROL 


Portable unit (shown at right) is entirely self j 
contained. Control cabinet is optionally re- 
movable for remote control in permanent. in- 


“| 
8] 
stallations. € 


POWERED TO YOUR 
REQUIREMENTS 


Press Size Pump Size Motor Size 
2-16 oz. 16"~%34” 4 HP 
16-32 oz. %”xl” ¥ HP 
32-60 oz. 1”x1,” 1% HP 
60-200 oz. 1”x1',” 3 HP 

200-300 oz. 1”x2” 5 HP 
Heater Capacities 444 to 12 KW 


REPRESENTATIVES 
Pyrometric Operating 


Control Cabinet Unit Thermostatic Molders Engineering Co., 55 E, Wash- 
For remote With sides and Control Cabinet ington St., Chicago, Ill. 
installation at top removable For use within Peter L. Brandes, Peter Brandes 
Assoc., 5 Vermont Ave., Bingham- 
ton, N * 
Henry T. Scott, Scott Engineering 
. Write for descriptive folder — J-3F ... ge ay mpning Ot, Dare 


E. W. Maass, Hilltop Drive, R.D. 1, 
INDUSTRIAL MFG. CORP. | Reckiille. Conn. 
. * Richardson Agencies Ltd. P.O. Box 
Specialists in Heat Transfer by Liquids 8, Station “T”, Toronto 19, Canada. 
Merac, Inc., 44 Rue La Boetie, Paris 


31 E. GEORGIA ST. INDIANAPOLIS 4, IND. (gE), France. 


any distance for easy service 15’ of unit. 
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UNRETOUCHED PHOTOS 


DRAMATIC i 


of DAP ON tesin’s 


outstanding stability : Bp rvesten 
under heat and humidity 


under test 
As graphically shown here, Dapon Resin 


MELAMINE “A” 


after 10 days 
under test 


does not distort, degrade or discolor under 
long exposure to high heat and humidity. 


This outstanding dimensional stability, ; POLYESTER “B” 


coupled with Dapon Resin’s high electrical after 22 days 


properties and chemical stability even under ; under test 
extreme conditions, may provide the answer ; 

to your high-temperature high-humidity 

plastics stability problems. 


Dapon Resin is easily compounded with a 
wide variety of mineral and fibrous fillers SOT Gin Aa cnieeh tatsies oh le ees eee 


and has extremely low molding and under normal conditions from commercial polyester, 
: melamine and DAPON Resin. The cups were half filled 


post-mold shrinkage. And in addition, with tap water and placed in a laboratory oven at a 

; — * : eee ll constant 212°F temperature, the water being replaced 
Dapon Resin can be molded in a range of daily. The cups were examined at regular intervals 
and removed from the oven when they had reached 
the condition shown in the unretouched illustratior 


solid and pastel colors. 
At your request, 


we will be glad to send you 


. j Stable, free-flowing white powder e Easy to store, easy t old, 
complete technical data : Properties ; eo : ponitae erase teen igy 


isy to color @ Molded products have excellent surface finish e 
on Dapon Resin . of Good physical strength e Low moisture absorption @e Chemi 
cally resistant e High-temperature and high-humidity resistance 


so that you can F ‘ : 

; , . DAPO N R . @ Outstanding dimensional and chemical stability e Fine elec- 

investigate this unusual plastic, esin trical properties even at high-temperature and high-humidity. 
as the answer to . 


DAPON Resin is the registered trade name of Food Machinery and Chemical Corporation's brand 
your specific problems. of diallyl phthalate prepolymer 


Putting ldeas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 


FMC Organic Chemicals Division 


AND CHEMICAL 
161 EAST 42nd STREET, NEW YORK 17, N. Y. 


CORPORATION 
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ANOTHER NOVEL USE FOR 
A FAMILIAR PETROCHEMICAL 


. qiketone S 


Sy ntnes}> [8 


a6 


O 
_CtH,-CH3 —P 


METHYL ETHYL KETONE 


intermediates of potential use in the synthesis of 


tones are 
Viethyl Ethyl Ketone has the quality required for the production of 


B-Dike 


are reactive 
compounds, nitrogen heterocycles and a large list of other chemicals 


ne iting 


Enja\ 


or 
* as an intermediate 


grade products 
Ketone is also a raw material for various plastics 


Versatile Methyl Ethyl 

iggest that you take a careful look at Enjay M.E.K 

for the production of hard, clear, colorless poly mers. 
Call on the Enjay Company to fill your M.E.K. requirements either for 

hemical or solvent applications You can be assured of a dependable supply 


quality prod ict In any quantily vou need. 
*Methyl Ethyl Ketone 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 
ikron « Boston + Charlotte « Chicago + Detroit « Los Angeles « New Orleans « Tulsa 


Other Of fice 


Pioneer in 
Petrochemicals 


LETE INFORMATION 


rmance 


FOR COMP 
mm Spe fications a 
haracteristics ! lé Kthyl 
Ketone, contact the nearest Enjay 


Ss} 


ollice hipments w 


conveniently locate: 
tank car, tru 


pol 
drum quantities 
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..- THE FIRST NAME IN PLASTICS 


POLYOLEFIN MOLDING COMPOUNDS 


FORTIFLEX A 
HIGH-DENSITY, LINEAR POLYOLEFIN 
High-density linear polyolefin plastic, produced by a low 
temperature, low-pressure method. Fortiflex A is a rigid 
tough thermoplastic with high temperature resistance. Its 
permeability to vapor and most gases is extremely lov 
Fortiflex A can be molded relatively > parts hav 
ing a lustrous finish and good chemical resistance. Its greatly 
increased rigidity and high temperature resistance, which 


easily into 


extend to sterilization temperatures, characterize it as a new 
and different plastic. 

Fortiflex A is available for injection, extrusion and blow 
molding—in four formulations that provide a flow range wide 
enough for most applications. Both natural and colored mate 
rial are available 

The applications for Fortiflex A include: housewares and 
appliances, electrical and automotive parts, textile filaments, 
packaging materials, bottles and containers, toys, transpor- 
tation equipment and protective helmets. elonese® flex® 


Typical physical and chemical properties 


Properties of Fortiflex A Related to Melt Index 


FORTIFLEX RESINS 
A-70 A-250 A-500 
0.7 
185 
180 
18 


UNITS A-20 
0.2 
185 
200 

23 


ASTM METHOD 
D-1238-52T 
D-648-45T 
D-764-52T 
D-256-54T 


PHYSICAL PROPERTIES 


“Melt Index . 

Heat Distortion Tome. (66 | psi) 
Brittleness Temp. ; 
Impact Strength, izod 

Bell Labs 190 
Test F-50 
at 50 C 
D-638-52T 
D-638-52T 


Environmental Stress Cracking 


3700 
25 


psi 
% 


Tensile Strength, Max., 0.2 in /min 
Elongation, First Tensile Yield Point 


Properties of Fortiflex A Not Effected by Melt Index 


UNITS 


g/cc. 
N”D 


PHYSICAL PROPERTIES ASTM METHOD 


Density F 
Refractive Index 
Hardness, Shore D 
Stiffness . : 
Water Absorption 
Flammability 
Mold Shrinkage, length” 
width . 


THERMAL oe 


Softening Temp." 

Suggested +i Use Temp." 
Linear Coefficient of Expansion 
Thermal Conductivity 


ELECTRICAL PROPERTIES 
short time) 


D-542-50 
D-676-49T . 
e . »« D-747-50 . 
Pa, «cette. <i 
D-635-44 


psi. 
wgt. gain 
min. 


in. 


ASTM METHOD 


volts/ mil 


D-149-55T 
D-150-54T 


Dielectric Strength 
Dielectric Constant 


megacycie/ sec 


Dissipation Factor . D-150-54T 


megacycle / sec 


Loss Factor . D-150-54T 


megacycle / sec 


Gas Permeability of Fortiflex A 
UNITS 


\cc. x Cm. 


GAS 

Carbon Dioxide 

Hydrogen 

Oxygen 

Helium 

Ethane . : 
Natural Gas (ca. 99% Methane) . 
Freon . 


*Determined on 2 mil it blown tubing be alee of Baubaker and Kammermeyer, 
Ind, Eng. Chem. 45, 1148 (1953) 


x 10° 


sec. x cm. x cm. Hg 


CELANESE CORPORATION OF AMERICA, PLASTICS 


Inc and Pan Amce! Co 


Export Sales: Amce! Co 


30 


3600 
25 


kilocycle / sec 
kilocycle / sec. 


kilocycle / sec. 


New Y 


Chemical Resistance of Fortiflex A 
CHEMICAL VALUE* 
ACIDS 
Acetic Acid, oem: 

Oleic Acid 

Sulfuric Acid 98% . 
Nitric Acid 70% 

BASES 

Sodium Hydroxide 50% . 
Ammonium Hydroxide 28% . 
SOLVENTS 

Acetone ° : 
Carbon Tetrachloride ‘ 
Ethanol 

Ethyl Acetate 

Methyl! “Carbitol”’ 
MISCELLANEOUS 

Water . 

Gasoline . . 

Lubricating Oil . 

Brake Fluid . 


*% increase in wt. after 30 ‘days ts immersion ‘ot 80 F. 


0.7 
0.7 
0.0 
0.3 


2.5 5.0 
180 180 
-160 100 


13 3 


6 3 0.0 
0.0 
0.7 

14.0 
0.1 
2.3 
0.1 


3500 
25 


VALUE 

0.96 
1.54 
65 
150,000 
~ 0.01 
1.0 

0.04 to 0.06 

0.02 to 0.04 


VALUE 
260 


0.0 
6.0 
0.6 
0.2 





225 
1.3 x 10° 
12.4x 10° 


Footnotes: 


500 
2.35 
2.36 
0.0002 )} Water Absorption values were determined on 
0.0003 Ve thick specimens after 24 hours immersion 
0.0005 at room temperature. 

0.0007 


1) Impact Values were determined on Ye” by '2” 
injection molded bars 


) Mold shrinkage depends on part dimensions 
and molding conditions. Values shown were 
VALUE* obtained on an ASTM tensile bar. 
0.21 
0.20 
0.07 
0.15 
0.16 
0.07 
0.06 


) Adopted from Method of Karrer, Davis and 
Dieterich, Ind. Eng. Chem. Anal. Ed., 2, 96 (1930). 


Highest used temperature depends on part de- 
sign, molding and service conditions. 
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--- THE FIRST NAME IN PLASTICS 
CELLULOSIC MOLDING COMPOUNDS 


ACETATE CELLULOSE ACETATE 


Acetate is the most widely used cellulosic plastic. Economical 
and versatile, its usefulness extends over a wide range of con- 
sumer products 

In toughness, acetate cannot be matched by any other plas- 
tic in its price bracket. It molds with excellent surface finish 
and has satisfactory dimensional stability for many applica- 
tions. Dielectric properties are excellent. 

Acetate is free of objectionable odor, has excellent molda- 
bility with non-critical molding temperatures. It is free-flowing, 
minimizes the problem of weld lines, and is recommended for 
applications incorporating metal inserts. 

Acetate is produced in a number of formulations including 
flame resistant—in a broad range of flows. It is offered in a 
practically limitless range of transparent, translucent and 
opaque colors, as well as crystal clear, for such application 


FORTICEL CELLULOSE PROPIONATE 


Forticel is distinctive among the thermoplastics for its bal- 
anced properties. Similar in appearance to cellulose acetate 
and butyrate, it is superior to acetate for dimensional stability 
and equal to butyrate. It is free of objectionable odor. 

Forticel is exceptional for the lustre of its molded surface, 
which is obtainable on a fast cycle— probably the fastest of 
all cellulosics. Exceptionally free flowing, Forticel has extra- 
ordinary welding properties, lends itself to restricted gating 
and complicated mold layouts. It is produced in 4 formula 
series —in a number of flows. 

Forticel is offered in range of translucent and opaque colors. 
It can be molded over a wide temperature range. Forticel 
applications include: pens, telephone housings, automotive 
parts, optical frames, business machine keys, vacuum cleaner 
attachments, handles, small equipment housings 


as toys, shoe heels, appliance housings, toilet seats, jewelry, a 
tool handles, sun glasses, brush backs. 
CELLULOSE 
PROPERTY UNITS ASTM METHOD ACETATE FORTICEL 
Specific Gravity _ D792-50 1.27-1.31 1.18-1.24 
Flow Temperature Cc D569-48 115-185 145-183 
Tensile Strength psi D638-52T 1300-6700 1900-5900 
(0.2 in. per min.) 
Elongation % D638-52T 16-52 48-63 
(0.2 in. per min.) 
Flexural Strength psi D790-49T 2300-11700 3300-10700 
Hardness (Rockwell) R scale 0785-51 40 to 120 -15 to 106 
impact Strength (izod) ft Ib /in notch D256-54T 1.9-8.3 1.2-11.0 
(73°F., Ye" thick) 
_ (-40°F., Ye" thick) 0.3-0.5 0.3-0.8 
Heat Distortion Temp. ~ D648-45T (264 psi) 44-78 51-70 
Deformation Under Load % D621-51 (2000 psi) 5-40 5-50 
Water Absorption % D570-54T (%" thick) 2.1-4.2 1.6-2.0 
Flammability in/min D635-44 0.5-2.0 1.0-1.5 
Bulk Factor _ 0392-38 2.0-2.6 1.6-2.6 
Mold Shrinkage in /in .003-.007 .002-.005 
Index of Refraction = D542-50 (n25) 1.46-1.49 1.47-1.48 
Luminous Transmittance N 0791-54 75-95 80-90 
Haze % D672 (%" thick) 3-15 5-10 
Coefficient of Linear in /in /°C D696-44 8-16x10-5 12-16x10-5 
Thermal Expansion 
Thermal Conductivity cal /sq cm/sec/°C /em C177-45T 4-8x10-4 4-8x10-4 
Specific Heat cal /gm - 0.3-0.4 0.3-0.4 
Dielectric Strength volts/mil D149-55T (Y” thick) 345-365 370-425 
Volume Resistivity ohm-cm D257-54T 1010.1913 1012-1015 
Dielectric Constant - D150-54T (60cps) 3.5-4.5 — 
(103cps) 5.2 3.6-3.9 
_ (10%eps) 4.5 3.0-3.5 
Dissipation _ D150-54T (103cps) 0.01-0.06 0.006-0.01 
Factor (10Seps) 0.01-0.10 0.2-0.3 
CHEMICAL RESISTANCE (ASTM-D543-52T) 
EFFECT EFFECT 
CELLULOSE ACETATE FORTICEL CELLULOSE ACETATE FORTICEL 
Acids 30% Sulfuric Partially Decomposed No change Solvents 95% Ethy! Alcohol Swollen-blush Swollen 
3% Sulfuric No change No change 50% Ethyl! Alcohol Swollen-blush SI swollen 
10% Nitric Decomposed Surface attacked Acetone Dissolved Dissolved 
5% Acetic No change No change Ethyl Acetate (85-88%) Dissolved Dissolved 
10% Hydrochloric Decomposed No change Ethylene Dichloride Dissolved Dissolved 
Oleic No change No change Carbon Tetrachloride No change or swollen Swollen 
Alkalies 10% Sodium Hydroxide Decomposed SI surface attack Toluene No change or swollen Swollen 
1% Sodium Hydroxide Swollen No change Gasoline (White) No change No change 
10% Ammonium Hydroxide Decomposed SI surface attack Miscellaneous W ater No change No change 
2% Sodium Carbonate No change No change 10% Sodium Chloride No change No change 
3% Hydrogen Peroxide No change No change 
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-.- THE FIRST NAME IN PLASTICS 


POLYESTER RESINS 


Celanese polyester resins are thermosetting liquids in a 
range of viscosities which can be cured in the presence of 
peroxide catalysts to stable, infusible solids at moderate to 
no pressure, and at low temperature. Accelerators make it 
possible to cure these resins at room temperature. 

Celanese polyesters are 100% reactive, and are not de- 
pendent upon release of solvent or other volatile by-products 
for solidification. When suitable reinforcing materials are 
used in conjunction with ihe resins, laminates having out- 
standing strength characteristics result. 

These resins are available in a number of formulations 
which can be blended to obtain specific physical properties 


in finished products. Tack-free cures at ordinary atmospheric 
temperatures are obtainable. The cured resins exhibit excel- 
lent resistance to moisture, heat, weathering, and most chem- 
icals. Thixotropic resins for-hand lay-up fabrication, preac- 
celerated resins, premix formulations, and formulations for 
fast cycle matched die molding are available in addition to 
those listed below. 

The applications for Celanese polyester resins include: 
boats, auto and truck bodies, corrugated and flat sheeting, 
housings, tanks and tank linings, swimming pools, lami- 
nates, castings, coatings, and electronic components. 


Celanese® 


Physical and Chemical Properties 


Laminates Reinforced with 12 plies #181-136 Glass Cloth, According to MIL-R-7575 (USAF) Specifications 


PROPERTIES AT STANDARD CONDITIONS 


GEN. PURPOSE 


GEN. PURPOSE 


CHLORINATED 


LOW EXOTHERM 











MR-28C MR-28R MR-33C MR-31C 

Flexural, Flatwise, Ultimate Strength, psi 61,300 67,400 53,800 60,800 
Flexural Tangent Proportional Limit, psi 51,600 32,500 41,040 55,500 
Flexural Initial Modulus of Elasticity, psi 2.83x10° 2.72x10° 2.66x10° 2.67 x 10° 
Ultimate Tensile Strength, psi 47,000 47,100 40,600 47,100 
Ultimate Compressive Strength Edgewise, psi 37,300 37,900 36,400 36,500 
Water Absorption, 24 hours, percent weight change +0.1 +0.05 +0.1 +0.1 
Rockwell M. Hardness 103 114.2 108.4 111 
Barcol Hardness 67.5 67.0 65.4 65.8 
Barcol Hardness of Unfilled Casting (25° C) 50-55 50-53 47-51 50-55 
Specific Gravity 1.88 1.84 1.85 1.81 
Resin Content Percent 35.3 37.0 43.5 38.8 
Viscosity (25° C), Brookfield Viscometer, cp 650 7,000-10,000 1,500 650 

Tested Wet After Immersion in Water for 30 Days 
Flexural, Flatwise, Ultimate Strength, psi 54,825 58,800 51,050 47,900 
Flexural Initial Modulus of Elasticity, psi 2.75x10° 2.52x10° 2.56x10° —_—— 
Ultimate Tensile Strength, psi 43,100 44,100 38,200 44,450 
Ultimate Compressive Strength Edgewise, psi 38,000 31,200 33,900 33,200 
Tested at 160° F After Exposure to 160° F for 2 hour 
Flexural, Flatwise, Ultimate Strength, psi 41.950 41,700 56,400 32,900 
Flexural Initial Modulus of Elasticity 2.55x10° 2.88x10° 2.58x10° 





PVAc RESIN EMULSIONS : 

film strength and clarity. Available as homopolymers and 
Celanese polyviny] acetate emulsions are milk white liquids + copolymers, Celanese PVAc emulsions are presently being 
with viscosities ranging from water-thin to extremely vis used in water-based paints for both interior and exterior, 
cous. They are characterized by small particle size, excellent gloss paints, adhesives, and textile coatings and finishes. 
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..- THE FIRST NAME IN PLASTICS 
CELLULOSE ACETATE SHEETING AND FILM 


Celanese acetate sheeting and film are thermoplastic mate- 
rials which are versatile and economical. They are available 
in a wide range of widths, lengths, thicknesses and formula- 
tions in transparent, translucent and opaque colors, as well 
1s crystal clear 

Acetate film, one of the most widely used film materials, is 
utstanding for its non-cockling, flatness, water- and grease- 
yisture-vapor and gas permeability, dimensional 
is recommended for 


resistan 


‘e, m 


=haracteristics. It 





lity and non-aging 
as over-wraps for packaging of all types of prod 
1s windows in window envelopes and boxes; in tape 
ipplications, such as microfilm, recording tape, pressure-sen 


such uses 


sitive tape, and packaging ribbons; as insulation in electrical 
parts and interlayer insulation in electrical coils 

Acetate sheeting can be vacuum- and pressure-formed, 
blanked, cut, stamped, riveted, cemented, electrically sealed, 
laminated and fabricated manually or on automatic machin- 
ery for many industrial and consumer applications. It is rec- 
ommended for such uses as optical frames; face shields, 
safety goggles and devices; visible protective covers and 
photo reproduction systems; lamp shades; toys and games; 
personal accessories such as costume jewelry, buttons, hand 
bags; packaging such as fabricated transparent containers, 
and contour, blister and skin-type packages elanese® 


TABLE OF MECHANICAL PROPERTIES OF ACETATE FILMS 
































All tests were made after the film and sheeting samples had been nditioned for 24 hours at 
Yo relative humidity and 25°C 4 ynd the tests were made under the same conditions 
FORMULA P.903 P.912 P.904 P-911 $-600, $-650 $-602, $-652 
Range of Thickness (inches 07 7 ; 88 y y 15.0 2 
Tensile Strength (p.s 4 a ) 8.000-1 9 8 7 9 
Elongation 30-5 
Softening Temp.t (°« 126 14 
Approximate F 259 ? 3 284 
Heat Shrinkage 
48 hr. at 60 C. (140 F 2 )-2.0 1-1 1.5 
48 | st 116°C. (240 °F 4.0-6 3.5-4.5 9 7 2.0-4 5.0 
Specific Gravity 6 1.30 } 1.31 1.3 9 
Moisture Absorpt on 
24 hr. at R.H. plus 
48 hr at 90 R.H 4 4.5 8.5 3.5 4.5 3.5 
tTemperature at which sample becomes limp when heated on a polished copper block at rate of 15°C. per 
ninute. Samples conditioned, before testing, for at least 24 hours at 50% relative humidity and 25°C 
PROPERTIES OF CELANESE ACETATE SHEETING 
FORMULA S$-700 FORMULA S-701, S-702 
ASTM Thick. Range Thick. Range 
PROPERTY UNITS METHOD 0.003-0. 125 in. 0.030-0.250 in. 
Specific Grevity—25° 25°C. _ D792-44T 1. 29 1.30 
Tensile Strength: psi. 
0% RH., 73°F 0638-49T 6500-8000 7500-9000 
50% RH. 73°F “ 5500-7000 6000-7500 
90 i R.H., 73°F ™ 3500-5000 4000-5500 
Elongation % 
R.H., 73°F : 20-35 20-25 
5 R.H., 73°F _ 25-40 30-35 
90% RH. 73°F . 40-55 45- 50 
Modulus of Soey psi 
R.H., 73°F D790-49T 320,000* 380,000* 
5 RH. 53° F 7 270,000* 300,000* 
9 R.H., 73°F 210,000* 250,000* 
Deformation Under Load % D621-48T ad 3* 
Rockwell Hardness (R- Scale) _ _0785- 48t 95* 105* 
impect Strength (Izod) ft.lb. /in. 
40°F 0758-48 1.1" 0.9* 
R. H., 73°F 0256-47T (mod) 2.2* 2.0* 
5 RH., 73°F 0256-47T 2.9* 2.6* 
9 RH., 73°F D256-47T (mod) 3.1* 3.5* 
Humidity Expension % 0.5-2.0 0.5-2.0 
(72 bes. R.H., 73°F. Plus 
72 bes. H R. H., 73°F ) 
Heat Distortion Temp. ~<. " 0648- 451 7° 80* 
Coefficient of Linear Thermal : 
Expansion per Deg. C in. °C. 0696-44 14x«10° 14 «10° 
(0.0001 4) (0. 0001 4) 
Thermal Conductivity “eal. sec. /°C./em 6104 6x 104 
(0.0006) (0.0006) 
Specific Heot cal. /°C./gram 0.35 0.35 
Weight Loss on Heating — % 0706-48T 2.5* tia me aaa ; any 
(48 hr., 0% R.H., 73°F. plus (Par. 6i) 
72 hr. 180 F.) 
Woter Absorption — — 0 050" 0.005" 0.030" 0.050" 
(24 hr., 122°F. plus THICKNESS RANGE to to to 
24 hr. water immersion) 0.030" 0.050" 0.125" 0.030" 0.050" 0.125" 
% _0570- 42 5-7 5-6 2-5 5-7 5-6 2-5 
Refractive index — ” D542- 42 1496 1494 
0.005" 0.050" 0.005" 0.050" 
THICKNESS RANGE to to to to 
0.050" 0.125" 0.050" 0.125" 
Total Visual Light Transportation % D672.-45T 86-93 82-92 86-93 82-92 
Heze % 0672- 4517 1-4 3- 6 1-4 _ 6 





Infra-red transmission of clear transparent Celanese sheeting, Sentedie $-700 .020” thick, bes comperatively high transmission 


over the near infra-red range covering wavelength from 700 to 2000 millimicrons. 


*Determined on 0.125 in. thick sheeting only. 








CELANESE CORPORATION OF AMERICA, PLASTICS DIVISION, 744 BROAD STREET, NEWARK, N. J. 
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New shaker top 





of TENITE POLYETHYLENE 


sells more salt for Morton 


A simple packaging improvement that 
lets a housewife sprinkle salt right from 
the container has given Morton Salt 
Company an important sales lead in 
market after market. 

The new patented shaker device, 
fitted into the top of the salt package, 
consists of sprinkler and self-hinged 
sprinkler-cover, molded all in one 
piece. The material is Tenite Polyethy] 
ene in a formulation which affords just 
the right stiffness to keep the cover 
erect when open, and ample toughness 
to guard against breaks in the hinges. 

The desired blue color is achieved 
by using a Tenite Polyethylene color 


Shaker top molded for Morton Salt Company, Chicago 3 


by: Korris Products, Inc., Lyons, Ill 

Victory Manufacturing Co., Chicago 12, Ill 
Northwest Molded Products Corp., Skokie, Ill 
Ken Hagen Co., Shelburn, Ind 

Federal Tool Corp., Chicago 45, Ill 


concentrate, added in fixed proportion 
during the molding process. By this 


means, Morton secures uniform color 





results while employing several dif 
ferent molders 

In Tenite Polyethylene, the Morton 
Salt Company also found the more 
general characteristics needed to make 
the idea practical. First of these were 
low material cost and ease of fabrica- 
tion. Important, too, were resistance to 
corrosion by salt or water; moldability 
that would permit one-piece design; 
and resilience that would make pos- 
sible a tight friction-fit between cover 


and sprinkler. 


188883 


The shaker top is a good example of 
how the many useful properties of ver 
satile Tenite Polyethylene can satisfy 
design needs. If you have a design 
or even just an idea—that could be 
given effective reality in polyethylene 
why not look into the possibilities 
offered by Eastman’s wide range of 
formulations. 

For more information on Tenite Poly- 
ethylene and advice about its use, write 
EASTMAN CHEMICAL PRODUCTS, INC., 
subsidiary of Eastman Kodak Com- 
pany, KINGSPORT, TENNESSEE 


TENITE 


lll 
ill 


POLYETHYLENE 


an Eastman plastic 





How W-S can serve you better on 


MOLDING MACHINES 


BROADER LINE 


No matter what your requirements are... you 
should be able to meet them from the Watson- 
Stillman “Completeline” of plastics molding 
equipment. The line features both standard and 
special machinery for all applications—in a broad 
range of sizes and capacities. 


NEW FACILITIES 


With headquarters now located closer to manu- 
facturing operations—Farrel-Birmingham’s 
Buffalo and Rochester plants—Watson-Stillman 
can offer materially improved service on this 
“Completeline” of molding machinery. Both 
plants are modern in every respect, and contain 
a wide variety of machine tools, ample erection 
areas and fully equipped testing facilities. 


HELP ON MOLDING PROBLEMS 


Backed by 110 years of experience, W-S engineers 
have helped thousands of manufacturers to select 
the right equipment for boosting production 
speed and efficiency. These men are ready to go to 
work on your problems, too, with a complete 
service from design to final installation. 


Next time you're in the market for molding ma- 
chinery, remember the many advantages offered 
by Watson-Stillman. Meanwhile, send for infor- 
mation on W-S molding machinery. 


WATSON-STILLMAN PRESS DIVISION 
FARREL-BIRMINGHAM COMPANY, INC. 
565 Blossom Road, Rochester 10, New York 
Telephone: BUtler 8-4600 
Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N. Y. 


WATSONW-STULMANW 


WS-44 
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30 to 80% more production 
with PRODEX Extruders 


PRODEX EXTRUDERS with VENT and VALVE L/D 24:1 and 30:1 outperform 
others in these jobs: 
% POLYSTYRENE SHEET without predrying % HIGH DENSITY POLYETHYLENES from powder feed 
% CABLE JACKETING without porosity % CALENDER FEEDING without banbury or mills 
% CONTINUOUS COMPOUNDING for wire, cable, and phonograph records with excellent dispersion 
% DEVOLATILIZING and continuous removal of monomers, moisture, entrapped air, etc. 
% GENERAL CUSTOM EXTRUSION for close tolerances, no porosity, easy to operate 


PRODEX NON-VENTED EXTRUDERS L/D 20:! and 24:1 have set new standards 
of performance in precision and output rate when venting is not required. 


¥% FILM EXTRUSION of polyethylene and viny! ¥& LAMINATING plastic to plastic and paper coating 
% VALVED EXTRUSION, interrupted for molding and continuous valving for dispersion and extrusion. 


Package installations for sheet, film, pipe, wire and cable; continuous compounding and 
laminating. PRODEX EXTRUDERS are available in 14", 2'2", 3'2", 42", 6” and 8” sizes 


50 PAGE ILLUSTRATED BULLETIN E-3 GIVES 
COMPLETE DETAILS ABOUT PRODEX EXTRUDERS 


PRODEX 





PRODEX CORPORATION 


FORDS, NEW JERSEY + HILLCREST 2-2800 


Manufacturers of Process and Extrusion Machinery 
IN CANADA: Barnett J. Danson & Associates, Lid., 1912 Avenue Rd., Toronto 12, Can 
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Boeing's sleek, swept-wing 707 


NIXON’S ON THEJINSIDE! 


Zoomindggright along with a new era in air travel goes Nixon 
Rigid V@y! Sheet. Part of the luxurious interior of America’s 
first jetl@er is lined with it! Naturally the application calls for 
superiormuality, for a durable material which conforms easily 
to everygangle and contour, is rich in appearance and keeps 
its goodmiooks with a minimum of maintenance. 


We think this use of Nixon Rigid Vinyl Sheet more than indi- 
cates its excellence and adaptability to many exacting appli- 
cations of our times. 


YOUR SOURCE FOR EVERY KIND OF FINE FORMABLE SHEET 


PLASTICS 


NIXON NITRATION WORKS + FOUNDED 1898 + NIXON, NEW JERSEY 


Phone New Brunswick Charter 9.1121, Metuchen Liberty 9-0200, New York Ext. WOrth 4.5290. Chicago Office, 510 No Dearborn St, Michigan 2-2363 
St. Louis. C. B. Judd. 3687 Market St, JEflerson 5-5082. Cleveland, E. H. Alexander, 20605 Kings Highway, Wyoming 1-2863 Leominster, Mass 
C. A. Dovidio, Phone 7-2120. Canadian Distributor: Crystal Glass & Plastics Ltd., 130 Queens Quay East, Toronto, Ontario 
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POLYCARBONATE RESIN 


W. F. Christopher 
General Electric Company 


| exan is the General Electric Company’s 
for the first commercial representative 


and novel family of aromatic poly 


While past work has been done on 


bonates, the aromatic polycarbonates are 


By one definition these new resins can be described 


as polymeric combinations of bifunctional phenols o 
bisphenols hooked or linked together through 
bonate linkage 


a Ca 


many dozens of different polycarbonate resins of thi 
basic structure 

The outstanding properties of this group of resins 
1. Unusually high impact resistances 
2. Tensile strengths of 8,000—12,000 psi 
3. Melting points in the 200—300°C range 
4. Good to excellent hydrolytic resistance 


stability and oxidation resistance 


Resins are being evaluated as molding compound 
extrusion compound, coatings, fibers, and elastomers. Of 


these, the form furthest developed toward comme 


zation is the molding compound 


Chemistry 

There are several methods by which polycarbonates 
can be made. One of these is shown in Figure 1. Here 
the bifunctional phenol, bisphenol A, combines with 
carbonyl chloride by splitting out hydrochloric acid to 


This paper was presented at 
Conference of SPE 
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= ] 
In our laboratory we have prepared 


0 
wm oa~t—a 


CH, 


R -can be radicals 
of carbon, oxygen, 
nitrogen, sulfur, etc. 


g of 101 groups 


polymer consistin g1 
together by carbonate linkages. Bisphenol A 


is the condensation product of phenol and ace- 


the basic building block used also in the prepa- 
f epoxy resins. The structure shown in Figu 
represents the resin described in this paper. Othe1 
nembers of the polycarbonate family may be made b 


ing other phenols and other ketones to modify the 
propylidene group, or to replace this bridge entirel) 
other radicals. Substitutions on the benzene ring 


rther possibilities for variations 


Properties 


Parts molded of Lexan resin have ve high impact 


strength. Notched Izod impacts using samples ! 


~ in 


thickness average l 


2-16 ft-lbs/in of notch. Unnotched 

Izod value is more than 50 ft-lbs/in. In the newer ten- 
npact test, the sample is clamped in the apparatus 
horizontal position, so that the pendulum arm pulls 
sample to cause a tensile break. In this test, Lexan 
in molded parts give values from 600—900 ft-Ibs/cu 

These high impact values are one of the most promis- 
ing properties of this new resin, being considerably 
higher than for other rigid thermoplastic materials 
(Figure 2) 

Here we compare both the notched Izod and tensile 
impact values of Lexan resin with four other general 
purpose grades of well-known plastic materials. Notched 
Izoc values are wn on the left hand scale. Tensile 
impact is indicated on the right 





COMPARATIVE IMPACT STRENGTH 


iS. per in. of notch 


15 


ft. hs. per cu. in. 


@ NOTCHED (200 
@ TENSILE IMPACT 


‘_ 


LEXAN NYLON = POLYSTYRENE = ACRYLIC PHENOLIC 
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COMPARATIVE HEAT DISTORTION POINT 


("F at 264 psi) 
PHENOLIC 


LEXAN NYLON POLYSTYRENE ACRYLIC 


WATER ABSORPTION 


WATER ABSORPTION 


¢ 





BOILING WATER 





WATER, RT 





50° RW, RT 





100 150 
TIME, HOURS 


Figure 4 


MELT Viscosity” 
VS 
TEMPERATURE 


i 


base 500558 600858788 
Figure 5 
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High heat resistance is another cha teristic of the 


resin. At a fiber stress of 264 psi, polycarbonate thermo- 
280-290 ° F 


The material does not exhibit load sensitivity and essen- 


plastic resin has a heat distortion point of 


tially the same value is obtained with a lower stress of 
66 psi 

Figure 3 shows the comparison of the heat distortion 
point of Lexan resin and four other plastic materials at 
fiber stress loading of 264 psi. Note that the value for 
Lexan resin approaches the value of general purpose, 
wood-flour filled phenolic. Because of its essentially 
all-aromatic constitution, Lexan resin also shows excel- 
lent resistance to thermal-oxidative degradation at tem- 
peratures up to 300°F 

Low water absorption of molded parts is important 
because moisture often affects dimensional and chemi- 
al stability, and mechanical and electrical properties. 
Lexan resin exhibits a relatively low water absorption 
as shown in Figure 4. Exposed to 50% relative humidity 
at room temperature, Lexan resin parts reach equi- 
librium at 0.15% water absorption. When immersed in 
water at room temperature, a maximum of 0.35°, water 
is absorbed. In boiling water, the maximum water ab- 
sorption of 0.58° is rapidly attained and no further ab- 
sorption occurs 

Lexan resin molded parts have exhibited excellent 
dimensional stability under a variety of conditions. Fou 
of the aging conditions in Table I showed no dimen- 
sional change. After aging 90 days at 125°C, 
parts showed a change in dimension of 1 mil/in 


molded 





TABLE | 
Dimensional Stability 


Av. Dimensiona! 
Change 





(mils per in.) 
30 days at 70 C (160 F) 0 
90 days at 125°C (257°F) ] 
24 hours in water at RT 0 
4 days at 100% RH at 100°F 0) 
7 days in oil at 160°F 0 





Mechanical properties given in Table II show Lexan 
esin’s strength under three types of stress—tensile, 
flexural and compressive. Tensile strength is about 8000 
to 9000 psi. Flexural strengths fall in the range of 11,000 
to 13,000 psi. Compressive strength is 11,000 psi 





TABLE Il 
Mechanial Properties 


Strength 

(psi) (psi) 

Tensile 8000—9000 320,000 
Flexural 11,000—13,000 375,000 
Compressive 11,000 240,000 


Modulus 





Under the conditions of the heat deformation test, 
Lexan resin parts show little deformation. Standard 1- 
inch test pieces under 1000 pound load for 24 hours at 
75°F and at 158°F, per ASTM D621-51, show dimen- 
sional changes no greater than 0.39. These measure- 
ments characterize the resin as a rigid plastic approach- 
ing the thermosets in this property 

The most significant thermal property of Lexan resin 
is its high heat distortion temperature of 280—290°F 
Also of significance is the fact that the material is self- 
extinguishing as determined by ASTM method D-635 
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TABLE Ill TABLE VI 


Thermal Properties Water Vapor Permeability 


Heat distortion temperature 280-—290 F g.cm hr. cm* mm Hg 


Flammability (ASTM D-635) Self-extinguishir (all x 10—) 
Softening point 120—440 F \ ture proof cellophane 013 030 
Crystal melting point 514 16 1.5 
Thermal conductivity..4.6 x 10 cal/sec cn C 
Coefficient of linear ) 
thermal expansion) 
7 x 10 





Lexan resin is insoluble in solvents such as petrol 





ether, hexane, ethanol and wate: It is stable 


presence of dilute aqueous acids, aqueous salt solutior mn ility to nitrogen and carbon d 


and oils such as ASTM #3 swelling oil and lubri ! than the permeability of Mylar or nylon to these 
oil Bu I ; lu iower than Io! polyethylene and 
Lexan resin is only partially soluble in aromatic hy tvrene. These values are for non-o! onted Lewes 
drocarbons, benzene and toluene, and in ie, ethy! as permeabilitv can generally be reduced by 
acetate and nitro benzene 
As a class, chlorinated aliphatic and aromatic | 


carbons are the best solvents for Lexan resin. Methylens 
; TABLE VII 


chloride can be used for solution coating and for solver 





cementing to form a strong bond. Chloroform and chl Gas Permeability 
robenzene also are useful solvents. P-dioxans 


ample of a good, non-chlorinated solvent 
cce(STP) mm sec.cm* cmHg 


(all x 10—") 
N co 
TABLE IV Mvlar 001 004 
= ()] 10 


The resin is slowly attacked by basic n 


aS amines, ammonia and alkalies 





Chemical Stability 
Non-solvents Good Solvents rage fol film 1: 32 
ke ] 60 


95 


62 1.04 


petroleum ether methylene chlori 

aliphatic hydrocarbons chloroform 
(hexane) cl 

alcohols (ethanol) p-dioxane 

water 

dilute aqueous acids 

acqueous salt solutions exan 

oil (ASTM 3) equipn ising xisting molds designed for nylon, 

> ¥ | yi cry Lic or other thermoplastic materials 

Poor solvents Attacked by ‘Fores n mold shrinkage must be considered. And. 


acetone amines ‘ ica . exan resin does have its owr inique 


| 
I 
ilorobenzens 





+ 


molded in standa I t 


er on 


benzene ammonia ing chara Most important among these 
toluene alkalies me ee ton 

ethyl] acetate ‘ l pli l 

nitro benzene 


Lexan resin has good electrical properties which mal TABLE VIII 


it suitable for applications where insulating charact« 


] 
ange anda nigh melt is- 








" lr ec nr 
tics are needed. Of especial interest is the very jection Molding Conditions 


volume resistivity, and the low power factor of .0009 at Seated molile 
from room temperature to 100°C 170° F—200°F Typical 
Cylinder Temperatures 
TABLE V 525° F—600°F Typical 
Heate d 
Electrical Properties 1 Ad 


60 cycles 





| 
nozzie 
ecquate injection pressure 


Dielectric Strength, S.T., 4” thickness..400 volts/n 10,000 psi. to 30,000 psi 


Dielectric Constant, (60 cycles 317 5. Fast fill time 
(10° cycles 2.90 
Power Factor (60 evcles 0.0009 Figure 5 shows the melt viscosity of polycarbonate 





(10' cycles 0.010 esin versus temperature Like othe amorphous poly- 

Volme Resistivity 2.1x10'*ohm-cn ners, polycarbonate resin has no precise melting point 
Arc Resistance ' 10-11 seconds It softens and begins to melt over a range from 420°F 
» 440°F. The material has been successfully molded at 
I eratures ranging from 475°F to 700°F. Op- 


bility to water vapor to be about the same as for nylo timum molding temperatures lie above 520°F. The most 





Permeability tests made on Lexan film show perme: ylinder te 


l 
and polystyrene The permeability is somewhat greate desirable range of cylinde: temperatures Io n olding 
than for polyethylene or Myla) the resin is in the area of 550 to 600°F 
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MELT VISCOSITY vs TIME 
SAMPLE TESTED AT 300°C 


POISES 





30 
MINUTES 


Figure 6 

rocessil of the resin is its thermal 
changes in melt viscosity over 
resin at 300°C (572°F). The 


a virtually straight line, in- 


Snows 


test gives us 


ctically no degradation of the resin as meas- 


lique characteristic ol the resin 


is not significantly affected 


y i 


The material shows only a 


ty a wide variation in shea! 


ISCOSITY 


7 covers a range in shear stress from zero 


ately 150 
injection n olding. Over this broad range 
shows only a very slight decrease in melt 


behavior is different from what we find 


of the average shear stress used 


such as 


polystyrene which show a 


n viscosity with increasing shea: 


ase in 
sample n this case was tested at 300°C 
the injection molding of Lexan resin, these condi- 
tions are desirable 
1. Heated molds. Generally, hot water heat is ade- 
for heating molds, with typical mold ten 
Molds fo: 


areas, thin sections, o1 complex shapes ol 


res ranging from 170°F to 200°F 


iple cavity molds having long runners may re- 


1ppie 
higher temperatures. Some molds have rut 
at 230°F to 250°F 
nder temperatures 
mvperatures for the molding of Lexan are in the 
525°F to 600°F. Few parts require cylinder 
600°F. A heated nozzle and 


The most usual cylinde: 


ratures above 
iate mold temperature are helpful in keeping 
der temperatures below 600°F. In most cases 

linder temperatures higher than front cyl- 
temperatures give best results 
ed nozzle. In general nozzle temperature equal 
ront cylinder temperature gives good results 
1 with automatic cut-off have beet 


zles equipped 
at temperatures above the front cylinder tem- 


re 

lequate injection pressure Injection pressures 

ised in molding polycarbonate resin range from 
10,000 psi to 30,000 psi. Most usual range is in the 
15,000 to 20,000 psi range. Typical pressure setting 
is 34 to full pressure capacity of the press 
Fast fill time. In general optimum cycle requires a 
quick fill, with hold time just adequate to allow 
ates to freeze. For most parts molded, a fast ram 
travel time has been found desirable, for thick sec- 
tions as well as for thin sections 

Lexan resin must be well dried to get optimum prop- 

in the molded part. For this reason the resin is 


erties 
Recommended drying 


packaged in sealed containers 


4 


MELT VISCOSITY vs SHEAR STRESS 
‘SAMPLE TESTED AT 300°C 


° 














Figure 7. 
conditions for regrind material and material left exposed 
to air after the sealed container has been opened are 
250°F for at least four hours, and preferably overnight 
with the resin placed in trays to a depth of 1” or less 
Pellets preheated to 250°F, and hopper heaters with 
temperature settings of 250° F are suggested 


onged operation to prevent excessive moist 


lf i 


Applications 
The properties of Lexan polycarbonate resin may 


sug- 


gest many possible applications 

One of the applications for Lexan resin is in molded 
coil forms which take advantage of the resin’s electrical 
its 


properties, its heat and oxidation resistance, and 


limensional stability 
Another application is in gears. Here 
s the high impact strength of 


dimensional 


stability is important as 1 
the resin. In wear characteristics, as measured on the 
Lexan resin compares satisfactorily with 


Tabo abr aser, 
of 


other thermoplastics now used in the production 
gears. The low water absorption and general form sta- 
bility suggest its use for some types of gear applications 

Another similar application can be found in cams and 
bushings. The precision with which such parts can be 
molded in Lexan resin is of interest in many applica- 
tions of this type 

A transparent plastic material having the heat resist- 
ance, the dimensional stability and the impact resistance 
of polycarbonate resin has created considerable interest 
in this material for optical parts, such as outdoor lenses 
instrument lenses, and lighting devices 

Housings make use of the impact resistance of Lexan 
resin and the attractive appearance and colorability of 
the material. In many cases, also, heat resistance and 
limensional stability are | 
Typical electrical parts may advantageously be mold- 
ed of polycarbonate resin to take advantage both of the 

unusual 


electrical properties of the material and the 
physical properties, which give strength and toughness 


to the parts over a range of temperatures 


Conclusion 

This paper has summarized the properties, fabrica- 
tion, and applications of Lexan molding resin. Currently 
we have a comprehensive development and evaluation 
program under way. Resin is now being produced in 
readily expandable pilot plant facilities. Additional data 
and samples of material are increasingly available. As 
a result, plastics engineers may now begin to conside1 
this new resin for design work. The properties available 
may enable them to extend the application of plastics to 
solve new and more demanding materials problems 
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Extrusion of Clear Film from 
High Density Polyethylene 


A light gauge film, rivaling cellophane for certain applications, is 
readily extruded from high (0.96) density polyethylene. The de- 
tails of a simple water bath quenching process for producing 
this new film are presented and the film properties are outlined. 


Robert Doyle 


( 


() 


N THE LATE 1940 


him was 


oduceda Dy 
Nave be 


(0.96) density 


PROCESSING 


Ethylene Polymer 


i Tie 


Figure 1. View of semi-production scale unit for the extrusion of clea 
film from high (0.96) density polyethylene. Die and water bath, whic 
are hidden by control panel in this view, are shown in Figure 4 
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wise, Decause oI! the highe . 
gh density polyethylene, some polymer may 
he screw. This n ay cause the appeal 
led polymer particles in the film, besid 

puts. Utilizing a 2'-inch, two-step me 
ecommended, outputs of 1'4 lbs hou 
w are obtained. In other words, at 60 


1 1 1 we Y 
output will De about jo9 iDs 


Screen Packs 
Fo the st 
screen pack is 
uccessfully extrus 
ethylene with much lighte 


] 


wh , . ] » > ' 
where adequate pack W 1] provide 


the same time ‘nization in the ba: 


Extruder Screw 
scusse 
Howeve 


Die Design 


I que 


MAXIMUM 
SPEED 


MINIMUM 
THICKNESS 


MAXIMUM 


PERCENT 
HAZE 


MEL INDEX 0.9 3.9 
MARLEX 50 POLYETHYLENE TYPE 9 35 
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The only spec ial’ features rt these lies were tne lana, lig! le nsit ) ilvethvlene é atte em- 
flat external faces and the cast aluminum heaters on verature/ viscosity curve than the lows lensity poly- 
the front and back faces only. Both features are stand ethylenes and so the gauge is less responsive to die 
ard with the supplier of this equipment. A die heated temperature manipulations Generally, the temperature 


n this fashion will be heated symmetrically and henc« on the die 
will not bow. In contrast, a die heated along the er I 
lesigr will be filling out t n > f the die. ‘ith proper control, 


top surface, as in the older “h yrseshoe’ gns 
s 0.0001” can be 





i 


warped by differential expansion. This usually caus« gauge va 
such a die to bow downward toward the ends. Henc« lieved film having a nominal thickness in the 
such a die cannot be brought close to the water acro nge of 0.0005” to 0.001” 
the full width. Since this latter condition is of extre: 
importance in a quick quenching technique, it becom« 


more a question of external features rather thar Water Tank 


1ines the suitability A variety o! wate bath designs cal! D€ isea Io tnis 





ternal die design which dete: 
a die for this technique yrocess. The important factor is that the temperature 

Figure 4 clearly shows how close to the wate ar die .§ the water be accurately and continuously controlled, 
should be for the optimum in quick quenching and especially immediately adjacent to the web as it enters 


ht gauges. Where bolt heads the water. A separate, commercially available thermo- 


the maximum output of lig . 
project below the die blade (jaw) surfaces, it may be tatically controlled, water circulating unit has beer 
necessary to prov ide extended lips so that the mini- ised Io this purpose with very satisfactory results 


, 


mum distance between the orifice and the water may bs By bringing the flow from this uni nto the tank along 


maintained. The importance of positioning the die with submerged sparger line on each side of the web and 
in about 4” o1 less of the water cannot be stress« Dy th ottling the flow nm eacn to the maximum con- 
too st ongly stent with omple te tree lom from surface turbuls nce, 
The draw-down ratio is also an important factor i! 1igh degree of uniformity can be obtained without 
obtaining a clear film. Clarity improves with incr narring the 
ing draw-down but an excessive ratio will result A typical tank arrangement is shown in Figure 3 
web tearing. Ratios ranging from 20:1 to 40:1 have The 2-inch diameter, freely turning rollers bring the 
been used very successfully. That is, 42 to 1 | filn veb down to 312” below the water su e at the lowest 
may be extruded from a preset opening yf 20 mil l nt. The exact leptn an vary Dut the yllers should 
some instances still clears him I De »Otaline De ee turt n ¢ ler to avo \ es Also 
employing higher ratios lash shield across the center of the tank (see Figure 
Land lengths of 1/8 and 1/16 nave botn beer 1S¢ 1) will p tect the hot web ente ne the wate tro! tne 
With exce lhe nt results With ’4-Incn tn K jiades T effects I tne Vate d pping off tne De squeeze 








tapered approach from ai s-inch slot in the Is 
body will give an acceptably small included angle dow It has bee yund that the web w é it wate 
to the lands te eratures of 135°F and less. S A rf the 
Die blade a ljustme nt 1s tical I this ope t eb o irs nae water and so sufficient heat must be 
with the stock be ng sensitive to minute limensio1 eft in the mate | until the draw-dow1 as been com- 
changes. Hence, the maximum practical opening should leted. The upper limit of temperature is determin 
be used for the gauge to be in so that percentage yy apperance. At 155° F to 160° F, depending on the 
differences w 1] be held t nr nun Or tne tne effect eness I tne vat ilat tiny st 
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Simolified cross-sectional view of die 
nd water bath used for quick quenching of 
high density polyethylene film 
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itt deing an 


without 


1 W 


is a 


Spec 


+ 
t 


ft, hot film. The resultant 


variously: blisters, 
I especially apt 
film density 
ncening ol 

bath temperature of be 
‘rally proven most pra 


id “comets 


as carried 

A simple 

speeds ot 

Howeve 

Sole ly by the dri installa- 

yuld probably be | 
» trim could be 
high tensile 

* like 

Sa neces- 


n l-up po- 


bubbles, 





TABLE | 


Operating Conditions for Quenching of Clear Film 
From Slot Extruded High (0.96) Density 
Polyethylene 


Screw 
Hoppe 
Cylinde 

Zone 1( 

Zone 2 

Zone 3 
Screen Pack 
Adapte 
Stock Temperature 
Die (all 
Prest die 
Die to wate! 
Wate 


Lineal speed at wind-up 


three zones) 
opening 
bath distance 


bath temperature 


Neutral 


Wate 


100 
140) 
450 
20 8 
450 
125 


450 


0.020 


( 


? 
4() 


-510 


-550 


] 
Up to 


190 


Ipm 1s present maximum 


speed o! 


unit 


vethylene 


filn 


Cooled 


500° F 
-525°F 
-550° F 
} 100°] 
-550° F 

F 

k 


(1) (20 


yr less 
-150 F 
190 





excellent 


As mentioned above, lineal speeds of up 


been achieved with the equipment 


ial p ospects, therefore. for a 


il operation seem assu ed 





TABLE II 
Properties of Quenched 1/2 to 1 mil Film from 
Marlex 50 Polyethylene 


AV. VALUE or 
RANGE 


PROPERTY UNITS TEST METHOD 


Approx. 29,300 Calculated 
ASTM D882-56T 
8 000-11.000 
3.000-4.000 

ASTM D882-561 
150-300 


5-150 


ASTM D1004-49T 
300-500 


600-700 
2.6-3.5 See Ref 


0.39-0.43 Inclined Plane Technique 
(Proposed ASTM Method) 


1-6 ASTM D1003-52 


gms/24 hrs/100 in 0.40-0.66 ASTM E-96-53T 
(oa 100°F and 100 


R.H.) 


Modificatior 

posed by B ib 
0.13-.22 nermoy 
0.48-.78 15 
0.041-.068 


move! In d 
1148 (1953) 


Yes 
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Figure 4. View showing proximity 
f high density polyethylene film 


PROPERTIES A 


Figure 5. Suggested applications for quenched high density poly 
ethylene film include the packaging of napkins, shirts, boxed candy 
saper plates onery, cigarettes, party favors, potted plants, twist 


wrapped candy, and soda crackers 
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Effects of Molding Pressure on 


Properties of Glass-Fiber Reinforced Plastics 


An increase in molding pressure increases the tensile and 
flexural properties of laminates made in an open mold 
but has little effect on those fabricated in a closed mold. 


Samuel D. Toner, 
Irvin Wolock, 
Frank W. Reinhart 


National 


\ LASS-FI 


SER 


ave assumed a 


REINFORCED 


position of 


plastics laminates 


major importance In 


raft industry. However 


the development of the 
materials cannot be realized until 


ntial of thes« 


roblem confronting their use can be overcome 
he need for improved methods of quality con- 
fabrication of the finished product, and the 
this fact, numerous 


effort to 


ials as well. In view of 
onducted in an 

this the 
the properties of poly- 


fabric 


ons have beer 


improvements. In investigation 
ll oO! 
ith glass and with two 


re evaluated 


PREPARATION OF LAMINATES 


Materials 


were typical 


+} ' 


n Investigation 


of commercially available resin and 
the appropriate 
Resin, MIL-R-7575A (5): 2) 
(2); 3) Glass Mat, MIL-M- 
was a 181 fabric with a 
finish weighed 8.9 


mechanically bonded, un- 


glass- 


nforcements and conform to 


litar’y specincation 1) 
MIL-F-9084 
The 


hrome complex 


(;las 


fabri 


LI5617A (3) 


netnac vilato- 


glass fabric 
and 
mat was 


glass 


tne 
glass fiber mat with the same type of finish and 
2 and 8 oz/ft?. The 


laminating resin 


in two weights resin was 


ated polyester and was 


with 1 percent benzoyl peroxide 


Molding Equipment 
mold 


A positive compression-type steel mold, 


lest panels were fabricated using an open and 


closed I! old 
welve inches square, and equipped with a removable 


all of 


neither 


the laminates 
the molding 
were used and the resin content was determined by the 


chase was used fo 


mold lami 


For the open 


ates, chase nor stops 


pressure alone. Laminates fabricated in the closed mold 
which 
the 


rubber 


contained a known quantity of resin was com- 


1 


retained within the mold during molding 


’ ' 
pletely 


Thin strips of unvulcanized natural 


were 


Bureau 


of Standards 


ised as gaskKeting to contain the resin In 
fabricating panels in the closed mold 

A fifty-ton hydraulic press, fitted with steam-heating 
r! old the 


and water-cooling systems, was used to lami- 


nates 


Molding Procedure 


The was wrapped with cellophane sheet prio 
to laminating. The 
one hour at 230°F 
the lowe platen of the mold and the dried fabri placed 
When 


ised, the alternate plies were rotated ninety 


mold 
glass reinforcement was dried fot 


The resin was spread over most of 


in the mold more than one ply of material was 


de grees 
with respect to the roll direction of the material to re- 
the 


The mold was then closed and placed in the 


duce the directional effects in strength properties 


laminating 


press, the chase being removed at this point if the 


panel 


were to be fabricated in the open mold 

The lay-up was then subjected to the app: iate 
molding pressure tor a period of fifteen minutes at room 
temperature to allow sufficient time for the resin to flow 
the 


mat 


through mold and thoroughly wet the glass 


Glass 
in the open mold were subjected to a 
this 


out 


fibers laminates molded at a pressure of 1 


lb/in 


pre-curing 


pressure of 5 Ib in? for fifteen-minute period to 
content and the 
After the 
period, the lay-up was cured for 
and the mold cooled unde: 


ture 


reduce the voids thickness of these 


laminates adequately initial fifteen-minute 
25 minutes at 225°F, 
pressure to 


the 


tem pe ra- 

prior to removal of laminate 

Determination of Optimum Resin Content 
The 


mold 


resin content of panels fabricated in the ops 


varied with the molding pressure. However, 


*CCSSa 


considerable amount of preliminary work was ne¢ 


to determine the resin content for the glass 


mat laminates made in the closed mold. It was desi 
to have the same 


optimum 
able 


resin content for panels made from 


both the 2 oz mat and the 8 oz mat. The best common 


resin content, that is, the one at which panels from both 


materials exhibited nearly maximum flexural, tensile, 
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and compressive properties, was TEST PROCEDURES and four tensile strength specimens, 


found to be approximately 50 by and five specimens for the determi- 


ifie 
Lri¢ 


weight. However, at this resin con- S , p ti nation of resin content, spe 
tent, the 2 oz mat panels made at PSCHNSH FTSPSranon gravity and voids content. One half 
10 lb/in? in the closed mold ex- A standard sampling pattern was of the flexure and compression 
obtain specimens 


from the specimens were cut from the length- 
each wise direction and half from the 


hibited dry spots and washout of ised to 
fibers from the center of the molded 9-inch-square¢ 
piece. Therefore, a resin content of laminated panel. Each panel was cut crosswise direction 
mat lami- into eight flexural, four compressive mens 


test area ol 
Tensile speci- 
55° was selected for the could not be obtained from 


nates to be made in the closed mold 
The optimum resin content for glass 

fabric reinforced laminates fabri- TABLE I. 

‘ate clos d re- . . . 

wr omega - mold nad pl Summary of Tensile Properties of Glass-Fiber 
viously been established as 39.0 


15% (6) 





Reinforced Polyester Laminates" 
— . OPEN MOLD CLOSED MOLD 
Determination of Weight Molding Glass 2 oz 8 oz Glass 2 oz 


Variability of Glass Mat Pressure Fabric Mat Mat Fabric Mat 


Wide variability was observed ir Ib/in 
the resin content of specimens from 
a single panel rol glass mat lami- 


nates but not for glass fabric lami- 
nates that were molded using thx 
same techniques. Therefore, an in- 
vestigation was made « » weight 
variability of the glass m espe- 
cially with respect mall areas 
approximately that of resin content 
specimens It w I nd that the 
specimen-to-specimen coefficient of 
variation for l-inch-square pieces, 
the size of the resin content specl- 
mens, was 18.2% and 10.4% respec- 


tively, for 2 oz and 8 oz mat. For a 
laminate Naving a resin content ol 


+} ») 


55° and for four plies ot 2 ozZ mat 


f 


and for a single ply of 8 oz mat, the 
range in resin content would be 

15° and 5.2 respectively 
due to the variability in weight of 
the glass mat. The normal range fo 
variation o molding variables 
is 1.5° The allowable ranges in 
resin content, obtained from the 
sum of the squares of these values 
would be 55 1.7 
5.4 for the 2 oz mat and 8 oz mat 


and 55 


laminates, respectively. Actually, to 


t 


minimize the spread in the physical 


test data, the criterion used for a 


satisfactory test panel made in the 


closed mold was that the average 

resin content be within the range 

55° j and that the range 

the five specimens within a 

panel be less than 10 percentile 7 
16.8 


17.6 


units 


Fabrication of Test Panels 
mach valu he average of six specimens, consisting 


. : , 

‘ > > > yr > . nN } 1 ‘9 
Panels were fabricated in the open of tv ngthwise s] mens from each of two panels 
mold at pressures of 1, 10 and 100 and tw ( ise Ss} men rom a third panel, unless 


lb/in? and in the closed mold at 10, 
100 and 500 lb/in?. Three replicate 


sets of laminates were fabricated lard er: [ the average) is based on differ- 


tan 
Stan 


Each set consisted of one panel s between duplicates in both directions, since th 
| ] rd > " ‘ } hil ) f na 

molded at each condition of molding 4 an labuities were fou 

pressure, mold type and glass fibe: 


reinforcement, making a total of 


eighteen panels 
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dire« tions 


gthwise 


nea tron 


ol 
wise speci 
the second 
mer al 


the le 


Irection 


ngetnwise 


l 


panels, 


was 


in 

tensile 

the 
witn 


molding, 


series of panels 


a single pane! 
specimens were 
first third 
to the 


cross- 


and 
respect 


while 


lens were obtained from 


Speci- 


identified with 


and crosswise direc- 


roll of fabric or mat as 


applied to the bottom ply of rein- 


on of the 
forcement in the laminate 


One-half of the for 
test 
half 
water for thirty days, 
the 


mens. The order of testing specimens 


specimens 


each were tested dry and the 


othe: wet after immersion in 


with the ex- 


ception of resin content speci- 


| 


for a given type of strength test was 
randomized. The conditioning period 
for dry specimens was a mimimum 
73.5°F 50% 


The wet specimens 


of fou and 
relative humidty 
were immersed in distilled water for 
73.5°F 

wet specimens 
the blotted 


days at 


30 days at to testing 


The 


prio! 


were remo\ ed 


from water, dry with 


absorbent tissue and tested immedi- 
ately. All tests 
73.5°F and 50° 





, 
were onducted at 


TABLE 2. 


relative humidity 


S f FI i Fi 
ummary of Flexural Properties of Glass-Fiber Test Methods 


The 

ession 
cording to Methods 1011 
1021.1, respectively, ol Federal 
Specification L-P-406b (1). The 


: : 
conducted on % in! 


Reinforced Polyester Laminates" lexural and com- 


oI d icted 


1031.1 and 


tensile, f 


OPEN MOLD CLOSED MOLD gph — 


Molding 
Pressure 


8 oz 
Mat 


2 0z 


Mat 


Glass 
Fabric 


2 oz 


Mat 


Glass 
Fabric 
tests were 
1yvdraulic testing mat 
head 
Load-defon 


obtained ir 


rate of 


cross 
in/mir 
were 
flexural tests by 
recorde! 
Type I tensil 


approximately 


matic 
I ne 
were 


a e luced section 
21,” long and 0.500” 
In the 


lepth ratio 


flexural 


span- 
was 6 ror most 
a span length 


Speci- 


specimens, resulting in 
of approximately 2 inches 
0.100 lick were 


tested using a span 1.600”, 


mens less than 
ler tn of 
since limitations in the jig pre- 
vented the use of 
length. 


The 


0.500” wide and 


ression spe nens 


3.00” 3.10” 


com} were 


long 


depending on the t ness, since 


4.13 
4.06 
4.02 
4.07 
0.08 


the modified test the support- 


ising 
requires the spe nens to be 
long plus from 1 to 2 


thickness 


The specific grav 


times the 


specimen 


0.13 0.06 0.06 


meas ired 
by the displacement in water tech- 
nique described in Method 5011 of 
Federal Specific L-P-406b 
The resin content was 


Flexu 


al Modulus of Elasticity, Wet, 10° lb/in* 


3.82 1.20 ition 
4.93 1.58 
5.44 1.70 


1.41 
1.63 
1.90 


letermined 
according to the method outlined in 
Military Specification MIL-P-8013A 
(4) the 
tion of a one-inch-square 
sht at 1050 


fiber finis! 


This method requires igni- 
men 
+ 50°F 
1 determi- 
gniting the 


the 


0.03 0.04 0.08 spec 


to constant 
The 


nations 


wel 
volatile 
were 
reinforcement by 


made bv 


Strength, Due to Immersion in Water, Percent 


296 glass same 
25.4 


39.9 


procedure used for resin content de- 
termination. 

The 
on all of the resin content 
The voids content is the 
the the 
calculated volume of the constituents 
and is expressed as a fraction by 


10.0 
13.8 
10.6 


21.9 
28.2 


15.4 


20.7 
20.1 
21.4 


voids content was measured 


specimens. 


measured 


Each value is the average of twelve specimens, fou 


om each of three panels, unless otherwise noted volume of specimen less 


The s based on differ- 
ences between duplicates in both directions, since the 


standard error (of the average) 
dividing by the measured volume 
The measured 
from the specific gravity data. The 
calculated volume 
of the volumes of 


SPE JOURNAL 


panel to panel and set to set variabilities were found to 


be not significant 


volume is obtained 


is the summation 


Average of eleven specimens : 
resin, glass fiber 
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and fiber finish, obtained from the weights 
components as obtained from the resin content 
finish content determinations. Density \ 


resin, glass fiber and fiber finish were 


ym/cm”, espectively 


‘ 
4 


RESULTS AND DISCUSSION 


evaluate I TT I ype In id, molding 
specimen direction, s and panel-to-pans 
ability. A se 

for laminates with eacl 

molded in each of t 1e two 


Standa 





TABLE 3. 


Summary of the Compressive Strength of Glass-Fiber Reinforced Polyester Laminates 


OPEN MOLD CLOSED MOLD 

2 oz Mat 8 oz Mat Glass Fabric 2 oz Mat 8 oz Mat 
Stand. Ave. Stand. Ave. Stand. 
Value’ Error Value Error 


Molding Glass Fabric 
ere > . - . 
Pressure Ave. Stand. Ave. Stand. Ave. Stand. Ave. 

Ib/in Value Error Value Error Value Error Value Error 


Compressive Strength, Dry, 10° Ib/in 


US 
0.4 


0.9 


Compressive Strength, 


0.3 : 0.6 

0.4 0.6 : 1.0 1: 

0.5 : 0.7 37.6 0.8 15 
2.5 6 

7 


id 


Loss of Compressive Strength Due to Immersion in Water, Percent 


] : 32.6 11.3 
10 9.2 10.6 39.9 
100 on 37.2 90.7 
500 
‘Each value is the average of six specimens, two from 
‘Based on residual in analysis of variance. 
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GLASS FABRIC 
2 OZ. MAT 
6 OZ. MAT 
DRY 

wer 


100 id 100 
MOLDING PRESSURE, LB/IN* 


OPEN MOLD CLOSED MOLD 
Effects of molding pressure on the tensile modulus of elasticit 


s-fiber reinforced plastics 


- 
o 
- 
o 
4 
i 


MODULUS OF 


2.0} oO ——— — 
C mm, eal 

LS} 7 —~ 
eo 


2+ 


FLEXURAL 


A s A 
100 10 100 
MOLDING PRESSURE Levin? 


2PEN MOLD CLOSED MOLD 


Figure 4. Effects of molding pressure on the flexural modulus of elas 


ticity of glass-fiber reinforced plastics 


esults obtained in the tensile tests, flexural tests 
ipression tests are summarized in Tables 1, 2 
espectively, and shown in Figures 1 to 5. The 
s, resin content, specific gravity and voids con- 
the test panels are given in Table 4 
olding pressure had little effect on the mechan- 
of the materials laminated in the closed 
panels fabricated in the open mold, in most cases 
the flexural and tensile properties increased as the 
pressure was increased from 1 to 10 lb/in? but 
change significantly as the pressure was fi 
1 to 100 Ilb/in*. The compressive 
tendency to decrease as the molding pre 
eased 
nels laminated in the closed mold, the specifi 
lid not vary with molding pressure: the resir 
ntent was maintained at a fixed value in the closed 


1. The voids content showed a tendency to decrease 


LASS FABRI 


STRENGTH, 


FLEXURAL 


100 10 100 
MOLDING PRESSURE, Levine 
OPEN MOLD CLOSED MO 


Figure 3. Effects of molding pressure on the flexural strength of glass 
fiber reinforced plastics 


GLASS FABRIC 
2 OZ. MAT 
8 OZ. MAT 


ORY 
wer 


ae 


100 10 
MOLDING PRESSURE, LB/IN@ 


OPEN MOLD CLOSED MOLD 


Figure 5. Effects of molding pressure on the compressive strength of 
glass-fiber reinforced plastics 


slightly with increased molding pressure [t the mat 
laminates only. 


In the free-edge panels, the resin content decreased 


I 
and the specific gravity increased as the molding pres- 
sure was increased. The voids content did not change 
appreciably with molding pressure. 

In most cases, for a given reinforcement, the me- 
hanical properties of the panels made in the closed 
mold were close to those of the panels made in the 
open mold with a similar resin content. In general, the 
resin content of the closed mold panels was closest 
to that of the open mold panels molded at 1 lb/in? for 


glass fabric and 8 oz glass mat, and at 10 lb/in? for 
) 


1 


oz glass mat. Actually, higher strength values were 
obtained in the open mold panels than in the closed 
mold panels, except for compressive strength. These 
maximum strengths were attained in the open mold 
panels having relatively low resin contents. These 
resin contents, however, were lower than the minimum 
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necessary lor the fabrication ol satisfactory panels nh Acknowledgment 
the closed mold at 10 lb/in? and therefore were not 


used in this investigation. However, satisfactory panel 


This investigation was conducted under the sponso! 
hip of and with the financial assistance of the Mate- 
could probably be made in the closed mold using thes« Ss gir ~ ae 

Wright Air Development Center; the 


: rials Laboratory, ligt 
lower resin contents and molding pressures of 100 a. ‘ yer y 
Ib/in? and vith ulting mech help of this agency and the members of its staff, espe- 
in* and higher, with resulti echanical proper- : : fe 
= , , ’ Mr. D. Rosato and Mr. R. C. Tomashot, is grate- 
tiles Slmuar to the highest obtained in the open ‘ 
acKnowile iged. 


In general, the percentage loss in strength due 


nase r this investigation 


| } ld } \ lel of the Nation: 
closed mold but showed a tendency to increase sligh . , , 
: : ards; | 1 E rr and Mr. Mu 


mersion in water was independent of pre 


with increasing molding pressure in the a ; 
most cases, the percentage loss in stren od with the 
proximately the same for both : 
for any given test, but on the average w: ap} x 

- cae eg iecaee fe References 


) tne Biass [apd 


mately half as much 
all materials, the tensile strength appeared to be least 1. Federal Specification L-P-406b; Pla 
affected by water immersion, and the flexural st t Ger | Specifications, Test Methods 
less affected than the compressive strength Printi ce (27 September 1951), 
The mechanical properties he gl fal ment-] 5 September 1952). 
nates were usually 2 to 3 times as g as t ( the ». Military Specification MIL-F-9084A 
T ‘ 


lass mat panels molded ant sted und Glass, Finished for Plastic Lami: 
; ion MIL-M-15617A 


lastice 10 Y 


last 


MIL-P-8013A 


ww P 


ry 1954) 
1IL-R-7575 


955) 





TABLE 4. 


Thickness, Resin Content, Specific Gravity, and Voids Content of Glass-Fiber Reinforced Polyester Laminate 
OPEN MOLD CLOSED MOLD 


Molding Glass Fabric 2 oz Mat 8 oz Mat Glass Fabris 2 oz Mat 8 oz Mat 
Pressure Ave. Stand. Ave. Stand Ave Stand. Ave. Stand ve. Stand Ave. Stand. 
Ib/in Value’ Error Value’ Erro1 Value Error Value Error alt Error Value Error 


Vaile 18 


*h value is the 
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Key to Section Listings 


BW —Baltimore-Washington 
BI — Binghamton 

BUF —Buffalo 

Cl —Central Indiana 

CNY —cCentral New York 
CO  —Central Ohio 

CHI —Chicago 

CA —Cleveland-Akron 

CT Connecticut 

DET —Detroit 

ENE -Eastern New England 
GG -—Golden Gate 

KC -~Kansas City 

MV —Miami Valley 

MIL —Milwaukee 

NWK —Newark 

NY —New York 

NS -Non-Section 

NI Northern Indiana 
NWP —Northwest Pennsylvania 
ONT —Ontario 

OSA —Osaka 

PNW —Pacific Northwest 

PH  —Philadelphia 


PV -Pioneer Valley 
PI —Pittsburgh 
QUE —Quebec 


RSM —Rhode Island & Southeastern 
Massachusetts 


RO —Rochester 

RM -Rocky Mountain 
SL —St. Louis 

SEO -—Southeastern Ohio 


Sc ~Southern California 
SS -Southern Section 
ST  —South Texas 

TOL —Toledo 


UMW —Upper Midwest 
WNE —Western New England 
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Co 317 N. Lake Ave Pasadena, Calif 
ASMUS, =o c NWP), Erie Die Co 
3982 W Erie Pa 
ATHY, LAWRENCE F., JR. (ST), Polymer 
Er wineering Corp., R. PF. D. #1, Hitchcock 


ATOLS, JOHN ™ (CH1), 6056 Kirkwood Ave 


(WNE), R 


icago 31 
AUBLE, GEORGE D. (Cl), 3445 N. Riley Ave., 
Indiar 18. Ind 
AUBREY. “JOHN S. (SC). Mor nto Chemica 
Co., 6670 E. Plotilla, Los Angeles 22, Calif 
AUFFREY, J ALPHONSE (PV), Micro Mo d 
Inc., 185 Pleasant St., Leominster Mass 
AUFSCHNEIDER, Mm! ——— G. (NWK), Union 
Mold & Produ tn Co., 2749 Killiar 
Pl.. Union, N.J 
AUGAT,. DONALD F RSM), Darrill Pr 
acts Co., Cranda ( Attleboro, Ma 
AUGAT, WILLIAM R. JR. (RSM), 23 F 
St Attleboro, Ma 
AUGER, BERTRAND Y sc) 
Box 91. Gar na, ( f 
AUGUST, JOHN J NWP), Rite Pre 
1358 E. 12th St., Eris Pa 
AULL, ANTHONY F (CHI), 
Skokie, Ml 
AVERY, JOHN M™ 
walk, Conn 
AVERY, SHERMAN U., SR. (CT), 301 
Dr., Orange 


NWK), William St Nor- 


Juniper 


AVIGNONE, JOHN D. (NY), M. A. Cuming & 
Co., In 49 Bleecker St New Y 12, N.Y 

AVILA, FRANCISCO C. (NI), General Electric 
Co., 1635 Broadway, Ft. Wayne, In 

AXEL, AL (NY), 156-08 Riverside D 
York 32, N.Y 

AXELROD, MAYNARD J (ENE Box 
Salem, Ma 

AZARIAN, GREGORY J. (WNE 


Westr er, Ma 


BACCASH, GIBRAN M. (CHI 
Evanston, I) 
BACHMAN, WILLIAM N. (SL), 
ing Co., 4211 N. Broadway 
Mo 
BACHNER, ARTHUR J. (CHI), M 
Engraving Co., Belmont Ave 
Franklin Park, Tl 
BACHNER, EDWARD F., JR cHl 
Molded wrecacss Corp., 1020 N 
Ave Chicago 
BACHNER, GEORGE L. (CHI 
#2, Barrington 
BACK, PAUL A sooty 
Co., Inc., 7220 Vi St 
BACKLUND, P. STANLEY (SC), ¢ 
of California, P.O. Box I 
BACKSCHEIDER FRANK A 
Bat a, 
BACKSCHEIDER NICKOLAS A 
Molded Pr 
RR Ave Cincinnati 9 
BACKSCHEIDER RALPH N 
M ed Pr Ir 4 
RR A 
GACKUS, mae ~ as s. (NWK) 
of Cc } 
BACON CLARE €E NY) 
Pibe ( 8 Ma 
York 22, N.Y 
BACON, W ot Fa NY 
Ave River 
BACON, WILLIAM G. (CHI), G 
4600 W Huron 8st cr 1 
BACZEWSK'!, ALEXANDER NY 
Electri P ts Co. Ir 
Pl F 4 \ 
BADONSKY, JOHN 


Ma y ( 


Cincinnat < 


* 


Ohio 

BAER, GEORGE E., SR. (CT 
tric Pr ts, Inc., Forma 
Naugatuck, Conn 

saecotT EDMUND W. (NY 
Corp 84-10 Jamaica Av y 

BAHLKE, ALFRED F. (NWK 
& Mfe Co 273 Snyder 
Heicht wo 

BAILEY, ALFRED F.. SGT. (CT 
Army Unit 0 c/O P.M 
cisco, Ca 

BAILEY, CARROLL F. (CHI 
Williams Co. 11541 Chan 
cago 28, I 

BAILEY, FRANK Zz. (PV 
Lar aster, 

BAILEY, M. COLBURN (WNE 


am 


, 


BAILEY, MAURICE & (BUF 
line Divi Allied Chen 
5. P c Av juffa 

BAILEY. W. RUSSELL (OET) 
Rd Ann Arbor, Mich 
BAILONY, GORDANA (NS), 
dade Fabril de Materias Plasticas, 19 
Da Emenda, Lisbon, Portugal 
BAIN e F. (MV), Walker M 
668 W ter Pike, Cincinna 
BAINBRIDGE, ROBERT W. (PH), 
Gen. Washington Rd., Wa 
BAINTON, GEORGE W., JR 
Electric Co., Plastics Dept 
BAIRD, JOHN B. (UMW), M 
Corp 45 E. Maryland 
Mir 
BAKER HARRY D., JR 
Ave Long Beach Cc f 
BAKER. HERBERT C 
Monrovia, Calif 
BAKER, LESLIE W. (BUF) 
Corp., 817 Washington St., 
BAKER, MORTON H. (PI) 
Pittsbureh 16, Pa 
BAKER RAYMOND L (SEO 
St.. Camb e, Ohi 
BALASK!, WILLIAM (PNW) 
Ltd., 1716 E Hastir Ss 
B.C., Canada 
BALAZS, JOHN C. (CHI 
ton R Wauconda 


TTr r Ss 
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BALDANZA, NICHOLAS | T (NWI) 
ross Avé Rutherfor 
BALDWIN, ALLEN J. (NWK), Nix 
Works, 1 Nixon La Nixon, N 
BALDWIN, FRANCIS P. NWK) 
search & Er Cc Chemical 
Division, P.O. Box 51, Lit 
BALDWIN, NELSON C., JR 
Hard Rubber C Par I 
BALDWIN, ROBERT (NY), 
ley, N.Y 
BALDWIN, RONALD c ENE 
Corp., 14 Davis 8 Cambridge 
BALL, HORACE L., JR. (SS), 
of America, P.O. Box 1414, ¢ 


T 


Carolina 

BALL, JOHN Mm. (CT), Mil 
wil Cc 

BALL, “OLIVER Gc (QUE), Ca 
Co Ltd 404 Royal Bar 
ouve 2, British Columbia 

BALLARD, ee B Sines 


12 oN t St Mi vw 


GALL ENTING. CLARENCE os "(SS), Box 6091 


Atlanta ¢ Ga 
BALOGH, _JOnN (BW), Lit 
BALOGH. ‘STEPHEN M. (CT), 

AV epor 5, Conn 
BALTER, HARVEY M. (NWK), ¢ 

of Ar l 29 I y S I 
BAMBERGER, CLAUDE 4 

Bamt I 1 N 

fie P 
BAMBERGER GERALD F. 

St Q 
BAMFORD, WALTER 

Cor Ha) 4 I 
BANACH HERMAN s 

M 
BANCROFT, HARTLEY e 

& Co., 209 C r 


BANDLOW, EAR. KC), P 


BANGS, HOWARD T. 
ri t A 
BARAIL. “LOUIS c (NY), 
55( rN Ne k 
——o ROBERT w. “INWIK), 
2d ; D. #1 ville 


BARDEN Lestie ° 
Fi 


NY 
BAREFORD, ROBERT H. (NWK), 
BARKER, KENNETH T. (WNE), Deerf 

tics Co., Ir .» = Mair S é 
BARLOW, FREDERICK R 

ae oo 


of Amer i 


rk ié€ v.¥ 
BARLOW, JOHN S PNW) 
Industri Ir 12 F 
Wa 
BARNES BAILEY H. (PH) 


ba Se « 


P 


BARNES. JAMES. E. (CNY) 


Y 
BARNET, *. ROBERT, BW) 
ag ~ 
BARNETT, LOUIS H. (NS) 
P.O 


BARNETTE, LeRoy T (PH), 


w 
BARNHART, WILLIAM 's 
Cc Box 
a 
BARNHISER ae ! 


BARON, Georce B. (NY), 
I N.Y 
BARR. LAWRENCE D. (WNE), 
F. D Granby. C 
BARR ROBERT L. (CHI 
I 


panaapan GEORGE w cT 
Ct Glenvi Conn 
BARRE, WADE E., oR NWP 
nam Park R Pa 
BARRESE JOSEPH r (PH) 
St Easton, Pa 
BARRETT, ‘FRED S. (ONT 
Moulds, 43 Raleigh Ave 
tario 
BARRETT, RALPH Ee. (CA), Har 
W. Lake St avenna, ¢ 
BARRETT wits R. (ENE), 
cal C Plast 
mar St.. East 
BARRICK, FRANKLIN D. 
lic Pre Mfg. Co., Mt i I 
BARRICK, PAUL L. (RM), University of 
rad Dept of C hemical Engineering 
Ketchu er ( 
BARRIER ALVIS hs (ST), 
Mineral Wells, Texas 
BARRON, J. E. (MV), J. E. Barr 
In Powe Bldg., 807 Sycamore 
cinnati « Ohio 
BARROWMAN — H. (RSM), 
owman, Inc 15 Bailey St Attlet 
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BARRY, ARTHUR L JR. (BW), 
house I Air A ) 
Box 74 3 ! M 

BART, JOSEPH (WNE 

ampto Ma 

BARTA ANTON J MIL 


BARTHOL( OMEE EUGENE T. (BW) 
Pls M in 
BARTLETT JOHN Ww ENE), Pr 


BARTLETT, LAVERN R. PNW) 


BARTLETT ROBERT c (CH), 


BARTOLOMUCCI, A R PI) 
BARTOS ic ALBERT J. PH), 
BARUCH, MORRIS (RSM), F 


BASCOM, Cc DEAN RSM) Cat 


BASDEK!IS, CHARLES H. (WNE), 57 Warwi 


BASESCU, ARTHUR (NY 
BASFC IRD JAMES W co), 


BASILIUS DONALD Ww 


BASILIUS, OTTO J TOL) 


BASILIUS, VERNON J TOL) 


BASQUE, BERNARD A. (PV) 
BASQUE, JAMES E. (PV) 
BASQUE, LEON F. (PV), 


BASS, NATE w (CA 
Pp Cc 


BASS "RAYMOND NWK), 


BASSIN, JEROME D. (NY), Harp 
BASTIAN, EDWARD W. (NY) 
Ar 1, 1 Park Ave 


N.Y 
BATA, a t (QUE) 
BATCHELDER CARLTON 


BATEMAN, ROBERT Que), 
a P.O x 
' Montr . . 
BATES, ARTHUR J MIL) 
u 


BATES LESTER w NY 
I P . Prank 


BATIUK, MARTIN. CA 
) Graft 


BATTAGLINI, THOMAS e. 
BATTERSBY “ROBERT B., 


BATZER, BRYCE ™M NY) 
< whit Plai 
BAUDIN TORSTEN (WNE), Ur 
; . ‘ 4 Hartfor 


saum, SIDNEY 4 (pv 


BAUMBACH, GEORGE J. JR NY) 


BAUMGARTL GEORGE NW K) 


BAUMGARTNER EUGENE R (NWK) 
Park, N.J 
BAUMGARTNER RICHARD A. BUF), 
BAUMGARTNER, RICHARD s. (SL) 
Florissa 


BAURMEISTER ‘HANNO (DET), 


BAUSPIES, RAY c (CHI), M 
Mfg ; I 
SAXTER, Jack E Mv) 


BAYES ROBERT E NWK), 


BAYLEY EMERY P PNW), Vau 
trial Pla 1144 W r 
BAZLER SEWARD M SEO), 
BEACH E H MIL), 
Co 1€ G e AV 
es sour 4 (RO), 


Y 
BEACHAM, (CHARLES E 
a € 


E 


BEADLE EUGE NE £ JR 


BEAL CARL L. (NY), Ke 


Huntiz I 
BEALL, “ROSS i. (SS) 
Greer Cc 
BEAN, “ROY E RO n hili . is 
BEASTEN, a G. PH). National Vul- 
a 6816 Market S8t., Rm. 
BEATTY, GORDON Ww. ONT), Micro Plastics 
A r 
BEAUCHAMP, auchamp 
Plast Mold I 
Hazel Park 1, 
BEAUDOIN, ARMAND J. (CA 
I 56th Bt ( 


BEAUDRY, ANTHONY P. (PV) 


BEAUMONT, JOHN E ENE 


me, “HAROLD F. (DET 

BEBEE FRANCIS H. (NY) 

BECK CHARLES. E. (DET 

BECK, GEORGE, SR. (NWK) 

BECK, GEORGE H. JR. (NWK 
z re N 

HAROLD P. (NY 


HUBERT L CHI 


BECK, JOHN (NWK) 
BECK, MURRAY J. (NY) 

-  S 
BECK, RICHARD E. (CO), 
BECK RONALD D. (DET 
BECKER, AUGUSTUS (RSM), 


BECKER, HUGO G., JR SS), 
a, | 
BECKER Adar E. (NY), 5 
BECKER LEONARD \ (DET 
ri > Ss 
BECKER, PAUL Cc UMW), 
Minn, 
BECKER WAYNE m. (SC 
Ss Cit Ca 
BECKETT "BRANDT H. ci 


BECKMAN CHARLES F. (CHI 


BECKWITH. ALBERT c NWK 
Cor t & Cable C ‘ 


BECKWITH, RICHARD W. (ENE), 32 Lois La., 
BECWAR RUDOL 'PH A. (CHI), B var Mar 
6 Industrial Rd Addison, 


BEDARD ALBERT Oo. (SC), AL-BE Industries, 
BEDARD, (CHARLES Je» 


BeDics michael A 


BEEKLEY, JOHN S 
P 

BEEKLEY _NATHAN s., 

BEEL, PAUL NWk), 


BEEN JEROME t NW K) 


BEENE, JONES 
trie I Por Ave 
BEFERA, ORFEO J 
BEGLEY, JAMES J 
BEHNEY, DALE F CA 
‘hen 11 C t . Se 
BEIQUE, CHARLES (QUE), 
Lt 5 La I ir A 
Qu 
BELANGER, WILLIAM J 
( P.O. } ol 
BELK PHILIP A (PH) 


s U 


SELL, JOSEPH F. (CHI 
I st Chica I 
BELL RICHARD M NW K 
I Poughkeepsie, N. ¥ 
BELLAK, JULES (PH) LBC Pla 
r St I a 
BELLG CHARLES M. (TOL) 
3 4 a ) 
BELLIN rane (NY 
€ N Y 
BELLINGER, THOMAS P. (CI), 23 
BELMUTH, HAROLD ™ NY) 
: Divs N.Y 





es ALBERT t DET) 1644 


"ALBERT (DET), 

et 27, Mich 

ARTHUR H (DET), Br - 
nder Co., 1700 Messler, SSashegen. 


BEL SHAW 
Riv 
BELTON, 


tr 
BELTON, WILLIAM R. (CHI), Plastic Mo 
I 2610 W Tu Ave 
u 45. Tl 
BEMUS RICHARD D., JR. (MV), D » Prod- 
sion, GMC, 180 Dept., Dayton 1, 
BENANDER, CLIFFORD N. (RSM), Monowatt 
General Electric Co. 95 Hathaway S8&t.. 
BENCH ROBERT R. (ST), Koppers Co., Inc., 
al Division, 4101 San Jacinto Ave., 
H ym, Texa 
SENDEL., HERBERT c 
1 Co Naugatuck 
BE NDER BYRON W. (NWK), 


Naugatuck 
Addison P1., 


BENE DICT NELSON E. (ENE), 92 Charles 8t., 
Mass 

BENEVENTO, PETER J. (NY), H & 8S Tool 

rp., 255 E. 87th St., Brooklyn, N.Y. 

BENFORD, SAMUEL M. (NY), 4 N. 10th Ave., 


) Y 

BENKOE “ERWIN (NY), 33 Duke Dr., New 

Hyde Park, I a me 
BENNER CHARLES E. (DET), Jackson Prod- 
Air R tion Sales Co., 31739 Mound 

R War 1 Mich 
BENNETT CARL B. (CA), Rohm & Haas Co., 
R is D n, 2012 W. 25th St.. Cleve- 
Ohi 
BENNETT HARRY E. (CH!), 120 S. Delorenzi 
BENNETT HERBERT hs PH), 2430 Wood- 
4 n 

BENNETT “ROBERT 8. (SS), 
F a emical Engineerin 


ersity of 
, Gaines- 
: 
BENNETT RONALD (BUF), Products 
hington St.. Buffalo 3. N.Y 
WALTER P 
anada Hills 
EDWARD T. (SS), 35 539 Kerwick 
( 


JOSEPH e. (CT), 20 Church 8t., 


BENNETT 

4 

BENNING, 

BENOIT 

BENSON LOREM. A. (CO), The Carborundum 
Logan, Ohio 


JOHN T. (RO), Eastman Chemical 
I 343 State St., Rochester 4, 


BE NT 


BENTLEY hee id M. (BI), B & C Machine 
ndsor. NY 
BENTLEY ARTHUR E (ONT) John Dale 
nada I Stirling Rd Toronto 3, 
tar 

BENTLEY SHARLES w (WNE) Wood- 
BENTOV ITZHAK “ (ENE), Con nwealth 
I Branchar Rd., Belmont, 
BENZINGER JAMES R (BUF), Spaulding 
eeler St., Tonawanda, N.Y 
SERENTSEN RICHARD F. (ENE), 13 Eaton 

\ Hills. Ma 
SERES CHARLES, (NWK), Rochell Plastics 
Ine 5 Sebago St.. Clifton, N. J 
BERESON HAROLD 5 (BW) Klear Form 
611 William St Baltimore 30, 


BERG pe Cc. (CNY), Syracuse Orna- 
! 1 8S. Clinton St.. Syracuse 2, 
BERG STANLEY (NWP), Stanley Bere Ma- 
r 1231 Banksville R Pitts- 
Pa 
BERGER, FRED A. (CA), 3324 W. 44th 8t., 
c 5. Oho 
BERGER HOWARD P. (CA), 1773 Taylor Rd., 
r 1 Ohio 
BERGER, JACK, (PV), 41 Crescent Rd., Leo- 
Mass 
BERGERON DUNCAN G. ey Tektronix, 
P.O. Box 831, Portland 7 
BERGHERS, MARTIN (BW), U a2.’ Plastics 
‘ Co., 306 S. Stonestreet Ave., Rock- 
f fd 
BERGSTEINSSON, INGOLFUR, (SC), 800 E 
{ ir Oranges Calif 
BERINGER, C. J. (CHI), 727 Echo La., Glen- 


BERK 

Hyde Px ! 

SERKE, +» 161 E. 88th S8t., 
a - UT 


EDMUND C. (ENE), 25 Business 8t., 


BERKOV, ALEXANDER (SC), 2916 W. 137th 
, Gar lena alif 
BERLEKAMP, an 1. (TOL), Berlekamp 
1304 Sycamore St., Fremont. Ohio 
BERLYN, GERALD E. (PV), 264 Chandler St., 
rcester, Mass 
BERMAs EDWARD M. (NY), 130 Forest Ave., 
w Rochelle, N.Y 
BERNARD, JAMES L. (TOL), Bernard Engrav- 
zr Co. N. 12th & Sherman Sts., Toledo 
10 Ohio 
BERNARD, MAURICE J. (SS), 169 Courtland 
St.. N.E., Atlanta, Ga 
BE RNODT, CARL W. (BUF), 20 Eton La., Sny- 
N.Y 


BERNHARD, LEWIS A., JR. (NS), 64 Fifth 
St.. Stamford. Conn 


38 


BERNHARDT, ERNEST C. (PH), E. I. du Pont 
de Nemours & Co., Inc., Sales Service Lab., 
Chestnut Run, Wilmington, Del. 

BERQUIST, VICTOR P. (NWK), 529 Homer 
Terr., Union, N.J 

BERRY, LELAND L. (NWP), Quinn-Berry 
Corp., 2609 W. 12th St., Erie, Pa 

BERRY, ROBERT E. (NWP), Berry Tool & 
Machine Corp., 2609 W. 12th St., Erie, Pa. 

BERRY, WILLIAM S. (ONT), Bakelite Co., 


Canada Ltd., 40 St. Clair Ave., E., Toronto, 
Ontario 


SERTOLAMY, =o J. , ee Byco De- 
r E Cranford 


BERTOLET, E. C., JR., (PH), United a 
Zasket Co., 602 N. 10th St., Camden, N.J 
BERTUCCI, VITO (NWK), Ber-Desicn Asso- 

lates, 41 Smith St., Irvington, N.J. 

BERUTICH, JOHN M. (KI), 1923 Emerson Ave., 
Louisville, Ky 

BESHGETOOR, RAY V. (PH), Radio Corp. of 
America, RCA Victor Div., Bldg. 1-6, Cam- 
den, N.J 

BESSE, ARTHUR L., Jr. (ENE), The Cryovac 
Co., 62 Whittemore Ave., Cambridge, Mass 

BESSERMAN, JULES R. (NWK), Colorite Plas- 

tic of NJ., Inc., 35 Iowa Ave., Paterson 
; N 7 

BETTCHER, BRUCE H. (PNW), 
Bettcher Plastics Co., 1951 N.W 
Por and 9 Ore 

BEYER, CARLTON E. (DET), The Dow Chem- 
ical Co., Midland, Mich 

BEZARK, RICHARD S. (CHI), Superior Plas- 

tics, Inc., 410-430 N. Oakley Blvd., Chicago 


Bruce H 
Wilson, 


12, Tl 
BEZAT, ALEXANDER G. (UMW), 5044 Bel- 
mont Ave S., Minneapolis 19, } 
BEZGELA, EUGENE G. (SS), Westinghouse 
Electric Corp., P.O. Box 9533, Raleigh, N.C. 
BHIDE, GOPAL R. (NS), Bl. 76 Konkan Nagar 
Lady Jamsherji Rd., Mahim 


ay ndia 
MICHAEL, (NY), Polyform Plastics 
Sorr 24 University Pl.. New York 3, N.Y. 
a RICHARD W. (MV), 3254 Berwyn PL. 
nnati 9, Ohio 
BicKFonD. EVERETT W. (WNE), General 
Electric Co., Plastics Dept 2200 N. 22nd 
St.. Decatur. Tl 
BICKFORD, WARREN H 
St.. Holbrook. Mass 
BIDSTRUP, — W. (RO), Kordite Co., 
Macedon. N.Y 
BIG, EDWARD Jj SC), 153 R er P La 
Puente Calif 
BIGELOW, ~ yr H. (ONT). Reichhold Chem- 
i 1919 Wilson Ave., Toronto 


(ENE), 18 Marion 


als Canada Lt 
15 Sainte 

BIGGERS. WILLIAM E. (DET), Rohm & Haas 
Co 429 Fisher Bide Detroit 2, Mich 

BIGGS, HOWARD €E. (GG), 4481 Malcolm, 
Oakland, Calif 

BIHARY, COLEMAN c (CA), International 
Molded Plastics 2500 Brook Pky., 
Cleveland, Ohio 

BIHELLER, BERT E. (SC), H. Muehlstein & 
Co., In 4879 E. Fruitland Ave., Los An- 
reles 58. Calif 

BIKLEN soremS W. (NWK), 31 Pine Dr., 
Park Ride N 

BIL Aeiee, FRANK, (NWK), Irvington Varnish 

Insulator, 6 Argyle Terr., Irvington. N.J 

BILLIAT, HENRY E., Jr. (KC), Archer Daniels 
Midland Co., P.O. Box #356, Kansas City 
6 Mo 

BINDMAN, a ay aa (NY), 34 Shelter La., 
Roslyn Y 

BINGHAM, onan. R.. (PH), 314 Fairview 
Ave Moorestown, N.J 

BINKLEY, EDWIN W. (ONT), 6 Valley View 
Rd.. Georgetown, Ontario 

BIONDI, RALPH G. (NY), W. R. Grace & Co., 
Polymer Chemical Division, 225 Allwood Rd., 
Clifton. N.J 

BIRCKHEAD. TAYLOR A. (BW), Birckhead 
Corp.. 5205 Fairlawn Ave., Baltimore 15, Md 

BIRDSALL, OSCAR M. (DET), 13205 Common- 
wealth, Wyandotte, Mich 

BIRGER, JORDAN, (ENE), Orkney Associates, 
12 Norfolk St.. Cambridge 39, Mass 

BIRKMAIER. CARL J. (NY), 18 Center Dr., 
Flower Hill, Roslyn, N.Y. 

BIRMINGHAM. WILLIAM J (WNE)., C. F 
Church Mfe. Co Palmer Rd., Monson, 
Mass 

BIRNEY, EDWARD W. (NWK), Consolidated 
Molded Products Corp., 309 Cherry S8t., 
Scranton, Pa 

BIRZSTEIN, LEO P. (NWK), 15 Brookfall Rd., 
Highland Park, N.J 

BISCHAK, JOHN (ENE), Blake Industries, Inc., 
Rockland, Mass 

BISHOP, HUGH R. (NY). Spencer Chemical 
Co., 500 Sth Ave., New York 36, N.Y 

BISHOP, RICHARD 8B. (PV), Foster Grant 
Co., Inc., 289 N. Main St., Leominster, Mass 

BISHOP, THOMAS G. (CO), Hydraulic Press 
Mfe¢. Co., Mt. Gilead, Ohio 

BISKUP, JOHN (NWK), Congoleum-Nairn, 
Inc., 195 Belgrove Dr., Kearny, N.J. 

BISSELL, THOMAS A. (NS), Old Hill Parms 
Rd., Westport, Conn. 

BITTER, JACK T. F. (WNE), The Parker 
Stamp Works, Inc., 650 Franklin Ave., Hart- 
ford, Conn. 


BIZON, MAX J. (WNE) 103 Madison S&t. 
Chicopee Falls. Mass 

BJORKSTEN, JOHAN (CHI), Biorksten Re- 
search Labs., P.O. Box 265, Madison 1, Wis. 

BLACK, JAMES M., JR. (CHI), 631 Morgan, 
Gary Ind 

BLACK, PETER B. (NY), Radio Receptor Co., 
Inc., 69-28 173rd. St., Flushing 65, L.L., N.Y. 

BLACK, RICHARD G. (Pi), 3753 Margate Rd., 
Pittsburgh 21, Pa 

BLACK, SEYMOUR (WNE), 54 Le Page Rd., 
Windsor, Conn 

BLACKWELL, ALEXANDER L. (PH), P.O. Box 
278, 122 Butternut Dr., Hatboro, Pa 

BLACKWELL, CHARLES S. (UMW), Minne- 
sota Plastics Corp., Apt. Box 186, 45 E. 
Maryland Ave., St. Paul 3, Minn 

BLACKWELL, LEONARD D. (ST), Blackwell 
Plastic Molding Co., 5606 Cavanaugh St., 
Houston 21, Texas 

BLACKWELL, STANLEY R. (CHI), 1833 N. 
73rd Ct., Elmwood Park, Il 

BLAINE, ROBERT P. (CA), 1610 Elbur Ave., 
Lakewood 7, Ohio 

BLAIR, DONALD H. (NWP), 1813 Jackson St., 
Aliquippa, Pa 

BLAIR, RICHARD R. (CA), R.D. #4, Wooster, 
Ohio 

BLAKE, RAYMOND S. (NWK), Plastic Color 
Co., 233 Broad 8St., Summit, N.J 

BLAKELY, KENNETH C. (ONT), Chemical Oil 
& Resin Co., 1444 Du Pont St., Toronto, 
Ontario 

BLAKSLEE, EDWARD L. (CHI), American Can 
Co., Barrington, Ml 

BLANCHARD, CHARLES L. (WNE), Prop 
lactic Brush Co., Florence, Mass 

BLANCK, ANDREW R. (NWK), W. R. Grace 
& Co., Box 361, Clifton, N.J 

BLATTER, D. V., (NWK), 
36 S. Adamsville Rd., S« 

BLAU, BENJAMIN (RSM) 
Co., 505 Central Ave 

BLINZLER, OLE bg 
ical Co., 111 Y 

BLITZ, JACK “(nY). 
Roselle 


BLITZ, SAUL (NY), 911 
BLIVEN, ROGER (ENE), 2 ! 


a 

BLIZARD, JOHN R (RO) 
Works, Corning. N.Y 

BLOCH, JACK (ENE), Fo 
289 N. Main St Leomir 

BLOCK, ALFRED, 102 Mont 
: ~ : = 


ana Park N ‘ 

BLOCK, — (RSM) 

Cor 5 Hewes St om 
BLOMSTRAND. JOHN H. Crest 
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FULLER, ARTHUR J. (ONT) 
S k I 
FRANK w (UMW), 
Pa 1. M 
FULLER, JACK G., JR. (SC), He 
1460 Ri 5 


FULMER, 


FULLER 


GARY c. (co), 
mbus 12, Ohi 

FULTON, ROBERT A. PNW), 
FUNK WILLIAM vu (CHI), 
FURHOLMEN ERIK (CHI), 


It 4 ‘ 
FURMAN, LOUIS J. (PV 


G 


GABBETT, JAMES F., JR. (ENE), Escambia 
‘ 60 ¢ t t " 


GABELHOUSE, EUGENE 8B 
» Cal 
EDMOND NY), 
Ma 


GABRIEL 


GABRIEL, LESTER (NY), 


GABUZDA (GEORGE €. (PH), 1803 Bybrook 
4 ton 3, Del 
GADBERRY HOWARD *M. (KC), Midway Re- 

I J 425 Volker Blvd., Kansas 
ll, Mo 
GADD, HENRY A. (ONT), Canadian General 
( Ltd ( ur \ 755 Divi- 
N ‘ oureg, 
GADD, LORIN D. (SEO), ¢ 
i Vhio 
THOMAS T. (GG), 
V : t a, Calif. 
GAGER, ROBE ae F. » Synco Resins, 
GAGNON ALBERT F. (WNE), Florence Tool 
< + Rd., lorenc "Mass 
GAINES, JAY H (CHI) Box §£ lumet City, 


GAFFEY Canyon 


GALE EUGENE E. (ONT), 4 Gratiot Blvd 


GALINAT, DONALD R. (WNE), 6 Bowen Rd 

. 1 Have Conn, 

GALL W. MURRAY PH), 

M : Ave., Trenton . 
NED D. (MC), Res Plasti 
l4th St Kansas it Mo 

RAYMOND (CHI), I St 


Rubber 
1 } J 
AGHER 
3ALPIN, H 
GAMBLE 40 WARD Ww. ae I J. Stokes 
Por Conn 
GAMMEL, WALTER ° (NI), R-B-M Div 
’ Corp., 1 Godfrey 8t., Logans- 
GANDER, A. T (SEO), Plastics 
p Byes- 


GANS LEO River- 

GARBE R, JOHN F. (PH), tohir <& Haas Co., 

CHARLES N. (BW) 
i 

GARDNER AMES. A. (PV), Modern Tool & 
Ir ll 8S ice ; Leominster, 


GARDNER 201 Swann 


GARDNE R, LeROY Mi. (PH), 2934 Penn 
Norristown, Pa 
GARDNER, ROBERT 8B. (PH), Amp nc., 425 
P risburg. Pa 
GARLOCH EDWARD L. (NWP), Erie Resistor 
> WwW 2th S8t., Erie, Pa 
GARMAN, EDWARD R. (NWK), 231-68th St., 
GARNER RODNEY G. (PH), 502 Montgomery 
8t Have Ps 
GARRISON, DAVID H., JR. (NWK), 1 Mall 
N« rth Pla infle i, N.dJ 
GARTNER, FREDERICK (NY), Gartner Plas- 
1-B Neil Ct., Oceanside, L.L., 


GARY, PREM (NY), International Balsa Corp 
96 Boyd Ave Jersey City, N.J 

GARZA, a T. (ST), 314 Eland Dr., 
San Ant io 1, Texas 

GATH, RUDOLPH (NS), Dadische Anilin & 
S 


a Fabrik vi afen a Rhein, Ger- 


GATSLICK, ete B. (CNY), 121 Wilson 
St Syre ¢ N.Y 
GATTO, MICHAEL R. (NWK), Nuddex Prod- 
cts Co 1 Virginia St., Newark, N.J. 
GAY ANDRE (QUE), Pirelli Cables, Conduits 
7 Richelieu St St. Johns, Quebec 
GAY MATTHEW J. (SL), E. I. du Pont de 
Nemours & Co Inc., 818 Olive 8t., St 
Louis, Mo 
GAZAN, GEORGE A. (DET), French Enter- 
es, 22050 Telegraph Rd Detroit 19, 
Mi b 
— EMIL R. (DET) r iter-Hebb 
18 W. Hancock etroit » Mich 
GazDIK, JOHN (CA), Akromold, In¢ 102 W 
Vilbeth Rd Akron 1, Ohio 
GEBAUER, WERNER (NWK), 5 Ridgeview 
rerr Wayne, Paterson 2, NJ 
GEBER WALTER, Omni Products Corp., 
460 4th Ave., New York, N.Y 
GEBHAROT, HELMUT A. (RO), Alliance Spe- 
ial Prods. Div., Inc., 1300 Mt. Read Bivd.., 
Rochester 6, N.Y 
GEIGER, HARRY R (sc) 


Plastics, Inc., 8763 Crocker St., Los Angeles 


Reinhold-Geiger 


} alif 
GEIRINGER, PAUL L. (NY), American Hydro- 
a eee — 10-55 Jackson Ave., Long 
i NY 
GEISS, SIDNEY Py (CA), 28 Baker St., Berea 
GELIN, yom woh J. (CA), 2956 Washington 
and Heights 18, Ohio 
GENTNER, RUSSELL ty (BUF), 205 Pick- 
rd Ave., Kenmore 23, N.Y 
GEORGE, EMANUEL J. (BW), 
Ss Baltimor 18, Md 
GEORGE, NICK (NY), 34-32 Qist St., Jack- 
n Heights. N.Y 
GEORGETT, EMILE Rs (NWK), 15 Passai 
€ Roseland N.. 

GERAGUTY, THOMAS (CA), Watson-Stillman 
Ce 114 E. 284th St.. Willowick. Ohio 
GERBER, ALBERT J. (SL), Gerber Plastic 
Co 3001 Washington Ave., St. Louls 3. Mo 
GERDES, EDWIN H. (MV), The Plastic Mold- 
Corp., 859 Hathaway St i 

110 

GERDES, ROBERT W. (MV), The 

Moldings Corp., 859 Hathaway St 

Ohio 

WILLIAM H. (MV), The 

rs Corr 859 Hathaway St 

On 

GERHARDT, HERBERT N., JR. (CNY), Meta 
ply & Mfg. Co., 320 2nd St 


2835 N. Calvert 


GERDES, 
Moldit 


F ast Syrac » N.Y 
GERING ‘HERMAN (NWK), Gering Products 
7th St. & Monroe Ave., Kenilworth 


GERING, LARRY NWK) rer P 
Ith 


St. & Monroe Ave., Kenilworth 
N. J 
GERLACH, FOSTER E. \ oie 20913 Schoen- 
he r FE D roit Mi c 
GERLACH, ROBERT = (NWK), 3 Marshall 
neton. N 
GERMAK, VOSEPH 'G. By 
Seal Co 4425 Ea 
GEROLOMO, ALBERT A. wu, 
Shrewsbury Mass 
GEROW MILO R. (NWK), Milo R. Gerow & 
Asse tes cl iton Rd., Caldwell Twsp.,. 
. : 
GERRIE, ‘ROBERT D. (ONT), Francis Shaw 
Cc ~~ td., Grahams La., Burlington, On- 
GERROW, WILLIAM F., 
year Tire & Rubbe ; 
Pie ivy ont Rd N E 
GERSON, MELVIN M. 
63 Van Dan 8t., New 
GERSTACKER, ROBERT E. (CO), Booty Res- 
S Box 728, 112 Jefferson &t., 
Newark, Ohio 
GERTEN, NICHOLAS, JR., (ENE), 114 Fenwick 
amir 1am M ass 
orsauL Sones H NWK), F 
munication _ » 500 Washir 
GESSLER, ALBERT M. (NWK), 
St., Cranford, N. J 
GESSNER, WILLIAM J. C. (PH), 
241 N. Main 8St., Ambler, Pa 
GEWERTZ ARTHUR L. (NY 
th Ave., New York 17, N. Y 
GEVER, _CARL J. (CO), The Lattimer-Stevens 
715 Marion Rd., Columbus 7, Ohio 
GEYER, JOHANNES (NS), Luxor Plastics 
N. V., 201/209 Prinsengracht, Amsterdam, 
Holland 
GIAMMARINO, JOSEPH E. (NY), Aurora Plas- 
t . 44 Cherry Valley Rd. West 
H a L. io BM. F 
1AMO MARIO (NWK), 2184 Alpine Ave., 
GIANNOTTA, CARMEN R. (NWK), 9 Brookside 
r. North Caldwell, N. J. 
GIARDINA, ANDREW N. (Pi), 3135 Simen 
AY e., Pittsbu r h Pa 


GIBSON, a M. (CHI), 5718 S. Kenwood 
A Til 


GIBSON, WILLIAM S. (ENE), Gibson Engl- 
neering Co., 1018 Commonwealth Ave., Bos- 
ton 15, Mass 

GIDEON, WILLIAM P. (KC), Eastman Chem- 
ical Products, Inc., 3425 Broadway Blvd., 
Kansas City 11, Mo. 

GIERZADOWICZ, STANLEY (CT), 200 Knoll- 

Dr Fairfield, Conn 
WILLIAM (NWK), Berkeley Eng & 
Co., 273 Snyder Ave., Berkeley Heights, 


N. J 

GIESLER, ARTHUR E. (SC), 6418 W. 86th PL. 
Los Angeles 45, Calif. 

GIFFORD, MAURICE J. 
Che al Co Plastics 
Midland, Mich 

GIFT, ROBERT A., JR. (NWK), Sylvan Plas- 
1 Inc., 115 Woodland Ave., River Edge, 


(DET), The Dow 
Service, 


GiGax, LESTER €E. (CA), Wooster Rubber 
Co., 1205 E. Bowman St., Wooster, Ohio 
GIGLIOTTI, MICHAEL F. x » 430 Main 

St.. Box 5. £ 
GIGUERE, ERNEST ), lta Plastic Ltd., 
15 Vitte, Granby, Quebec 
GIGUERE, ROLLAND (QUE), Bolta Plastic 
5 Vitte, Granby, Quebec 
GILBERT, Pmt S. (NWK), 10 Chadwick 
J 


Nu 

GILCHER, RUDOLDN P. (DET), 2040 Geddes 
AV Ann Arbor, Mich 

GILDERSLEEVE, CHRIS Cc. (CA), : 14 West- 
lake Rd., Bay Village, Ohio 

GILES, ROBERT S. (MIL) Ar an Motors 
Corp., 3200 S. Clement A Milwaukee, 
Wis 

GILKESON, EARL E. (CHI), Continental Can 
Co., Inc., Chicago Plasti 2930 North Ash- 
land Ave., Chicago 13, Il 

GILLESPIE, CHARLES H. (K!), 
sivd., Louisville 5, Ky 

GILLIN, GEORGE F. » il -oyowemut 
R Ea Greenwich 

GILLINGHAM, CHARLES ‘ (CA), B. FP. Good- 

1 ¢ tical Co., 3135 Eu i Ave., Cleve- 

l | 15, Ohio 

GILLIS, JAMES C. (QUE), Northern Electric 
Co., Ltd., Metropolitan Bivd., Lachir Que- 


vosedale 


EC 

GILMAN, ARTHUR (NY), 1420 York Avenue 
New York, N. Y 

GILMAN, CHARLES M. (CT), The Gilman 
Brothers Co., Gilman, Conn 

GILMAN, JAMES W. (PNW), 
amid Company, 550 Merce 
Wash 

GILMAN, LAWRENCE ™M™ cT 
Brothe Cc Gilma 

GILMAN, LUCIUS (ENE 
Dept Mot anto Chemical ett Sta- 
ior I tor 49 M 

GILMORE, “GERALD D. (DET), Bopp Decker 
Cc law r “Mi ; ‘ 

GILROY, PAUL J. (BI), C Mc 
Products Corp., 309 ¢ i 
Pa 

GINDRE, ANDRE F. (R™), 
St Der r Co a 

GIORDANO, ‘FRANK J. (DET 
of America, 2970 W. G 
2, Mich 

GIORG!, ACHILLE C. (PV), A 
Inc., 939 Boston Turr k 
Mass 

GIRNER, JOHN M. (CHI 
mid Co., 3505 N. Kin 
nl 


n- 


a Cya 


Seattle 9, 


GITRE, JERRY L. (DET) 
i 1 I zen 
GITs, “JOSEPH A., JR. (CHI 
Park 
GITTELMAN, DONALD H PH 
searct ab., The Gl 
Sts., Rea Pp 
GLASS, wittim B. (BUF) 
Ir 21 ord St I 
GLASSMAN, ALLAN 1. 
Gasket & Mfg. Co., 
Toronto 9, Ontario 
GLATT, JACK E. (CHI), K 
2731 N. Pulaski Road, C 
GLAZIER, JACK (NY), R 
Corp., 620-62nd St., B 
GLEICH, IRVING J. (NY 
29 Jumel P! New Y 
GLEN, JOHN D. — aa Cana 
1954 Ltd x 
GRAEFF W. (PH), 
ixville, Pa 
SANFORD €E. (SC 
ncino, Calif 
GLIDER, SYDNEY S&S. (NY), 
Ave., Brookl; 33 
GLOSSBRENNER, EDGAR w 
Scientific Corp Bla 
CLOWEINOR, THOMAS 4jJ., JR 
Edge Detroit 1. Mi 
GLUTTING, HARRY, JR. (ENE 
rich Chemical Co., 140 Ft I 
10 t 5 
GLYNN, M. PATRICK (GG) 
worth St., San Francisco, ¢ 
GMELIN, 9g" F. (RO), 116 Woodland Rd 
Pittsford, N 
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GMITTER GEORGE T ete 
Rubber ¢ Engl 
Ohio 
GNECCO, RICHARD A (WNE), 
Chemical Company Pla 
Springfield < Ma 
GOBEILLE, WILLIAM P MIL) 
Motors Corp Divisi 
Clement Ave llwe ‘ 
GOBSTEIN, SAUL (NY), 
ourse, Bronx 68, N. Y 
GOCHENOUR, CARL |. (BUF), Dur 
vision, Hooker Electrochemica 
Tonawanda, N. Y 
GODFREY, GEORGE J PI), 
ttsburgh 16, Pa 
JACK K. (MIL), Apr 
GODOWSKI, 

Too! Co. ; i r 
=" HERGERT ¢ cT) 
Stratford. Conn 

GOEDEN, HERBERT A. (MIL), 
Ave Cedar r W 
GOEPFERT, “GEORGE J (MV), 
De.. © r 30, Ohi 
GOETZ ‘CHARLES R. » Stylette 
148 8 th St t irgt 
GOETZ, DANIEL “A. PU), 
In 148 S Sth St t 
GOGEL, ADELBERT J. 
Wayne Pkyw Maumee 
GOGGIN, WILLIAM C 
Chemical Co Midlan 
GOLDBLUM, KENNETH B. 
Electric Co 1 Plast 
GOLDEN, HAROLD R 
Shore Dr Niagara Fall 
GOLDING, BRAGE (CHI), 
Indianapoli 
a STANLEY NY) 
Preakness, Paterson N 
GOLDMARK, _NERSERT H NY 
Plasti Cc pou Ir 4-( 
feo Island ity 2. N. ¥ 
GOLDRICK, RICHARD M. (UMW 
Mining & Mfg. Co.. 2301 Hu 
Pa j Mi nn 
GOLDROSEN DAVID (PV) 
In 90 Gr St Worce 
GOLDROSEN, Louts | (PV), De l 
In 90 Gr St Worcester Ma 
GOLDSBOROUGH, EDWARD A. (NY), 
Star pe St Ridgew 7. N Z 
GOLDSMITH EDWIN M., R (PH), W 
anuf ~. ing Co., 7 & Green Bt Phi 
» Pa 
GOLDSTEIN. a H. (CA), Interr 
yen ied Plastics 387 W 
land 9 Oh lo 
GOLDSTEIN, MAX (NY), 1181 Phoer 
Schenectady 8. N. ¥ 
GOLDSWORTHY, W BRANDT w+ 
Miramar St Redondo Be 
GOLLUB, FRANK pe Deni 
701 Papin St. Louis 3, Mo 
GONERING, DENNIS J. (MIL), 
Sheboygan, Wi 
GOODERHAM, H. STEPHEN (ONT), 
Enamels Canada Ltd., Oakville, Ontari 
GOODFELLOW, DANIEL R. (CA), Monsantc 
Chemical Co., 427 Hanna Bldg., Clevel 
15, Ohio 
GOODING, ELIZABETH J. (CA), Geauca 
a Co., Inc.. Box 380, Middlefield 
Yhio 
GOODMAN, HENRY H. (PH), E. I. du Pont 
de Nemours & Co., Inc., Polychemical Dept 
Wilmington, Del 
GOODMAN, LEONARD (PV), 20 Grove Ave 
Leominster, Mass 
GOODMAN, LIONEL (ONT), Trans 
Plastics Ltd., 380 Weston Rd., 
Ontario 
GOODWIN, PHILIP ™M. (BW), € 
Aeronautics, Navy Dept. RM, 1W58 
ington, D. C 
GOODWINE, er Ee Cc. (NY), 80 Owen 
Rd Mahwah, N 
GOODYEAR, MARK Vv. (BUF), Houghtor 
Laboratories Inc., 322 Houghton Ave 
Olean, N. Y. 
GORAL, ERNEST W. (RO), 180 Cloverdale 
Rd., Rochester, N. Y¥ 
GORDON, ALBERT (CA), Cosmo Plastics Co 
3239 W. 14th St., Cleveland 9, Ohi 
GORDON, CARL H. (PV), Hammond Plastics 
Inc., 88 Webster St., Worcester 3. Mass 
GORDON, EVERETT R. (PV), Hammond Plas- 
tics. Inc., 88 Webster St., Worcester, Mass 
GORDON, JAMES B. (Pi), 1816 Main St 
Aliquippa, Pa 
GORDON, JOSEPH M. (NY), North Ledee 
Loop, Croton-On-Hudson, N. Y 
GORDON, MELVIN P. (PV), Hammond Plas- 
tics, Inc., 88 Webster St., Worcester, Mass 
GORDON, STANLEY R. (NY), 178 Pinewood 
Rd., Hartsdale, N. ° 
GORE, WILBERT L. (PH), RFD #2, Paper- 
mill Rd., Newark, Del. 
GORENFLO, FRANK (NWP), 1551 
St., Erie, Pa. 
GORMLEY, WILLIAM L. (NWK), 
Hard Rubber Co., Park Pl Butler 
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GORRELL, PAUL E Mv) 


rt rarn 

GOSHIA, OLIVER DET) 
Die Co 19 W. Chi 
149, B M 


GOSNELL, ‘CHARLES ne (BW), 1202 Maiden 


Choice 
Goss, WY MAN (WINE) Ger 
1 Plastics Ave Pittsf ? 
GOSSELIN, BARRY E. (CT), 
Brides 
aceser, FRED c (SC), 1437 Cleveland Rd 
Glenda 
GOSSETT, R 
Hill C 


Box 3262 


KENNETH CHI) 


GOSSLING ROBERT Cc. (MV), ¢ 


GorTties ALBERT J. (ENE), 


GOTTLIEB MICHAEL mM (NY), 

GOTTSCHALK KARL, JR (SL), 

GOTTSCHALK, WILLIAM vid 
oe ti > 

GOULAIT, FRED B DET) 
Tr A ve } 


cout. GEORGE A NY), 
P y 
GOULD witt IAM (NWK 


GouLo, WILLIAM § TOL 


GOULDER, GEORGE V CA 


GOULDER RICHARD Jj cA 
elar 9, oO 


GOULKA, JAMES (CHI 
GOW, THOMAS M. (CA 


GOWDER WILLIAM A 


GRAAE SOREN J. W cT 


one oereeces JOSEPH (RO), Cla 
I N Y 
GRAD, PETER P RSM 
GRAEBER GEORGE 
GRAF GEORGE J JR., (PH), 242 
R airf nineton 3 Del 
GRAFF MILTON NY), United P 
t Cc 3ist St Long 
N.Y 
sae tik ming _ PERCY (WNE), 832 Di 
GRAFTON, SYDNEY (WNE), P. O 
wn, Conr 
GRAHAM, BERTRAM A. (DET), 55 
Rd Haslett Mich 
GRAHAM BERTRAM E (PV) 
M ed Plastics Co., 14 Hygeia 
cester 8, Mass 
GRAHAM, JACK G. (NWP), B 443 
City, Pa 
GRANER, WILLIAM R. (BW), 3934 First St 
Ss. W.. Wa igton 24, D. C 
GRANGER, WILLIAM T. (NY), U. S. Testing 
Inc., 14 Park Ave., Hoboken, N. J 
GRANLUND EARL W. (SC), Marplex Co., 348 
zt Segundo Calif 
“DAVID (NS), Brothers Ltd 
or Farm Rd., Wembley. Middx., England 
GRAPEL, yen ga A. (NWK), Celanese 
Corp. of merica, 290 Ferry St., Newark 
J 
GRASLEY, ROBERT J. (SC), 205-B Fowler 
China Lake, Calif 
GRAVES, _ WILLIAM c. (Cl), Western Electric 
Co., In Shadeland Ave Indianapolis 
6. Tnd 


= WILLIAM L. (PH), R. D., Elkton 


GRAY, BASIL P. (NY), Diamond Alkali Co 
300 Unic Commerce Bide Cleveland 14 
Ohio 


GRAY, DONALD R. (DET), 109 Vail St., Mid- 
] na Mict 


MV). Dimco-Gray Co.. 207 E 
n Ohio 
GRAY, "GEORGE J. (MIL), Cadillac Plastic Co 
517 N. Broadway, Milwaukee, Wis 

GRAY, ROBERT K (MV), Dimco-Gray Co 
207 E. Sixth St., Dayton 2, Ohio 

GRAY, ROBERT N. (CA), 6388 Westminster 

rma > Ohio 
. EDMUND (NY), 106 Woodcrest 
Whit Pla _ 

GRECO FRANK J. (NY), 141 Dover Pkwy 
Stewart Man % BB. FT. 

GREDELL, OTTO N. (KC), Standard St« 
Work 16t & Howell Sts., North Kansas 
City 16 Mo 

GREEN, ALFRED J. (PH), 15 W. 39th S8t., 
Wilmington, Del 

GREEN, BERNARD (NY), 
Little Neck 62, N. ¥ 

— CECIL (ONT), C. Green & Co., 593 
Yonge St., Toronto, Ontario 


251-02-58th Ave., 


ene sOuN P PH 4¢ 
t a I 
onaun LAURENCE 'R. (NWP), 
Warren, Pa 
GREEN, LAWRENCE 8B. (SC), 
St Glendale 7 valif 
GREEN, WILLIAM E (TOL), Uwens 
Gl i Duraglas Center, P. O. Box 
Toledo 1, Ohio 
GREENE Bag oy M. (NWK), C 
290 Ferry St New 
GREENE EDWARD G. (NWK). i 
Ros aan 
s Mi ta nsid N J 
GREENE PHILIP ¢. (asm) 
I ion, Fra in Resear 
3 Mystic, Conn 
GREENE SAMUEL N. (RSM), Apex Tir 
F r Co., 505 Cent a. A 4 A 


GREENFIELD, PAUL V. (DET), 
GREENHOE JOE A. 

Co., Plastics 
GREENHOOD, HENRY w. 


ym Carbide 


GREENLAW, ROBERT “iy (CT), t 
} ner St Stamfor 
GREENLEAF, ‘ROBERT A. (CA), Gor 
Cc E Market S 
Ss SYLVAN Oo. (Ci), Greenle 
y & & 757. Lafayet 
GREENSPAN, FRANK P. (NY), FMC 
Divisior 161 E 42 
Y 
GREENWALD, a R. (CHI) 
Chicage ei 
GREENWOOD, SAMUEL H. (PH), F 
Tabor Rd Pr 
Pa 
GREGG, HARRY H. (NWK), 
= Mont nw J 
GREGG ae F CA). 10664 
Parma ht 0, Ohio 
GRESOR, JOHN. rR (TOL), St ir 
PO Rox Ter 
GREIF, 


LUCIEN R (NY), Greif 
N Y N 


GREIFELT, “GUNTHER 1. (TOL), 2034 Penr 


GREITZER, JOSEPH G. (SC), 
San Gabri Calif 


GRENCI, "DOMINIC A. (RO), Eordite Co., Ma- 


N. Bartlett 


Y 
GRENIER, J. R. (BUF), Pr 
Ir 2207 Elm i Ave 
GRENINGER, ELIAS G. (CT), 1037 
atford, Conn 
GRESS, GEORGE C. (DET), G. C. Gre 
Pinehurst Ave., Detroit 21, Mich 
GREY, (CHARLES S. (NY), Cee-Jay Extruders 
I 29 Denton Ave., New Hyde Park, L. I 
N.Y 
GRIER, HENRI B. (CHI), Cadillac Plastic Co 
W. Lake St.. Cl > 6, Tl 
GRIES ROSERT (MWK), Johnson Machin 


ark N 

GRIESS. GERALD A. (DET), 1305 North Park- 
Midland, Mich 

a ERNEST E. (NWK), 


und Brook WN J 


GRIFF, ‘ALLAN Ll. (NWK), Bak 
R Rd., Bound Brook, N. J 
GRIFFIN, CLINTON F., JR. (SS) 
1849 Cheshire Bridge Rd., N 
ta, Ga 
GRIFFITH, DAN 5S. (DET), Wolverin 
Milan, Mich 
GRIFFITH, HENRY E. (WNE), Bradiey C 
r Corp., Maynard, Mass 
GRIFFITH, JOHN F. (PH), 
’ Box #690, Pottstown 
GRIFFITH, LLOYD A. (GG), Griffith Tool 
Die Co., 1029 California Dr 


GRIFFITH 


Plastics 


ROLAND K. (GG), tay 
1 Fair Oaks Ave., Redwo 
Gricsey, WILLIAM E. (PH), 502 Cranebrook 
i.. Woodbrook, Wilmington 3, Del 
GRILLO, THOMAS | Cl), Atlas Molded Plastics 
In 948-50 Hosbrook St., Indianapolis, Ind 
GRIMM, C. LORING (GG), C. L. Grimm Co., 
15697 Arnold Dr., Sonoma, Calif. 
GRINNELL, WILLIAM W. (DET), The Dow 
Chemical Co., Styron Products Section, Mid- 
ar Mich 
GRINTZ, JOSEPH (PH), 
irnpike, Hatboro, Pa 
GRIPPO, A. GENE (CT), 15 Midland A 
Port Chester N.Y 
GRODER, a (NWK), 395 Meisel A‘ 
rinefield, N 
GROISS, HENRY (NWK), 
Menlo Park, N.J 
GROMACKS, RICHARD E. (DET), Wyand 
hemicals Corp., 1609 Biddle, Wyandotte 


Davisville Rd 


238, Jersey Ave 


Mict 
GRONSKY, JOSEPH A., JR. (PI), 
day Rd., Pittsburgh 10, Pa 
GRONSTAL, KENNETH G. (SC), 6461 Bellaire 

Ave., North Hollywood 3, Calif 
GROOVER, WALTER R. (NWK), 1044 Eenyo 
Ave., Plainfield, N.J 


223 Horwa- 





NY ldms Plastic 


4-05 26th AV Long Is- 


GROSS KENNETH 
\ N.Y 
GROSS WARREN R. (CA), Box 386, Beach 


Gross WAYNE B. (CT), 1624 8S. Main 8t.. 


GROSSBERG ARTHUR N. (RSM), Plastimold 
St Attleboro, Mass 

oTTo A. (NY), BASF Inc 

New York 17, N.Y 

(DET), 1006 Helen St 


GROSSKINSKY, 


GROSSMAN G. L. 
GROSSMAN HAROLD (SL), Jarold Manufac- 
2211 Lucas, St. Louis 3, Mo 


ROSSMAN HAROLD E. (Kt), 2719 String- 
GROSSO 
GROVE, JAMES N. (DET), 
Mt 
JAMES H (CHI), Amer 


arch Center, Barrington, Il 
G ROWLEY, — T. (NWK), 3 Hilltop Cir., 


a 


GRUBER, FRAN J. (SS), 4400 S.W. 112th 
Miami F 
G RUNWALD JOSEPH A. (CHI), Everede Too 
N. Parkside, Chicago 39, Il 


GRYCE, W. W. (NWK), 272 Hutton St., Jersey 
N 


DANIEL E. (MIL) Allen 
V Greenfield, Milwaukee, Wis 
G UARNACCIA, DAVID (WNC), 129 Normandy 
nemeadow 6, Mass 

GUENTHER, FREDERICK O. (K!), 
) AP-5, Louisville. Ky 

G une. HENRY Cc. (PH), 4665 Dartmoore Dr., 

ton 3. Del 

G VILLIAMS, JOHN R. (GG), Wulson & Geo 
} Montgomery St., San Fran- 


GRZEGORCZYK, 


General 


‘ 
: 


DAMON M™M. (BW), Plaskon, Barrett 
Allied Chemical & Dye Corp., 824 
it Ave N.W., Washington 6 
GUNN, JOHN M. (PNW), Mi her 
1] W ‘ 


ry A 


GUNN 


i 9 i 
Wash 
GuURDO ANTHONY F NY 


JOHN J. (BW 
Md 
IRWIN s NY 
: Neck, N. Y 
GUSTAFSON, LEWIS #H WNE) 
wood Terr Northan Ma 
GUTAI, JOHN A., JR. (ENE), 8 M 
ford, Mass 
GUTMAN, IRA H 
. eantfas - 


GURTOWSKI, 


GUSMAN 


(WNE) 

Ha i or 
GUYVER J WALTER DET), 
GUZZETT! ALFRED J 
n t 


GWYN, J Ee. (BI), 179 
Y 


¢ N 


GYSEL. HENRY J 
¥ 


curis DET). 6: 1. Riverside, St 
FRANK E. (CA), 2347 Winfield Ave., 
R ¢ Oni 

MELVIN “S. (ENE) 


M 
: 


PAUL C N1), 
Mict 


ROBERT D. (CA) 
¥ a or 10 
HAAXMA, HARRY Cc. (DET), 


De 


Orange- 


HACKER, HY (SC), Wheek Instrument 
Di Bar Colman Co., 190 E. Glen- 
arm, Pasadena 2, lif 
HACKIM, GEORGE, JR. (CA), ¢ eral Tire & 
R bbher ‘ Ak K r Oh io 
HADDAD (WNE), Monsant Chem 
al Cor r Plastics Division, Springfie 


M 


HADDEN 


(CHI), Standard Manufac- 
iring 1100 S. Central Park Ave., Chi- 
cago 24 Il 
HADLAND RICHARD A 
alumet City. Tl 
HADLEY. FRANK E. (NY), Catalin Corp., of 
America, 1 Park Ave., New Yor 16, N. Y. 
HAENLE, JOHN, JR. (DET), Jo-Han Models, 
Inc 17255 Moran, Detroit 12, Mich 


(UMW), Box 58, 


80 


HAESLER, RICHARD W. (DET), W %. Grace 
& Co., Polymer Chemical Division, 3555 W 
Peterson Ave ct aco, Il 

HAFFLING, ERIC t (€T), E. V affling Co 


~~ 916 Cc 1 icut Ave Bridgeport 


HAFNER, HANS (WNE), De Bell Richard- 
on, Ine P.O. Box j Hazardville Conn 
HAGEMEYER, CHARLES F. (SL), Rawlings 
Manufacturing Co., 2300 Delmar Ave St 

Louis 3, M« 

HAGEN, GEORGE lL. (PNW), Reich 
Chemicals, In P.O. Box 3547, Seattle 
Wash 

HAGEN, HARRO (NS), Deutsche 
Werke Maximiliansau Rhpf f 

HAGGERTY, JAMES (NWK), 32 
Nixon, N 

HAGLE. HAROLD W. (NWP), 

Die Co Box W 5, Erie t 

HAINES dD. WwW. (CO), c/o 
Plast Corp., P. O. Box 
Puert R 

HAISSER, ALAN S. (WNE), Monsanto Chemi- 

Springfield, Mass 

HALBERSTADT, L. JAMES (WNE), Prophylac- 
tic Brush Co Florence Mass 

HALBERT, ARTHUR D. (ONT), F. & H. Plas- 
tics, Ltd., 29 Paukland Rd., Toronto 16, 
Ont 

HALBIG, JOSEPH W. (KI), Moll Tool 
Corp 104 WN Sixth St., Evan 

HALE, GEORGE M. (QUE), Cana 

Shemical td., 600 Dorches 


Sc), 4805 Via El 


HALL, JAMES F., JR. (CHI), 2NO74 
Wheaton 
HALL, KEITH Ww. (TOL), 1824 Ande 
Ann Ar Mict 
HALL, NORMAN D. (ONT), Glenn S 
Co., Ltd Paira St Ajax, Ontari 
MALL, SAMUEL a 1805 Alban; 
10 N 
‘ROBERT Ss. (NY), Bakelite 
42nd & New York 17, N 
HALLER, CARL (NY), Haller Plasti 
-40 1 r “ity 
HALLER, WALTER c. 
oO 350 5th é New c 
HALLERMAN, GORDON (NY), 
lein & fer, P.O. I 
Si ation New York 3. N. ¥ 
es KENNETH c., 
-Pi r 
Te terb« r N 
WALLOWELL, —— H. (CHI) 
tri micals C 624 S. Mi 


HALLAS, 
E 


ctr ago 5S 
HALLUSKA, EDWARD M. (PI) 
Ave Monroeville, Pa 
HALMI, JOSEPH T. (NWP), 
Co 1413 ars Dr., Erie 
HALPERN, ERNEST H. (P!), 
Dr., Garden City, Monroeville 
HALPERN, --~y H. (NY), 
Ave.. Rosedale 22 Y 
HALPERN, SOL (NY), “een 
lyn 36 Y 
HALVORSEN, 
Stillman Co., 153 Aldene Rd Roselle, N. J 
HALWARD, FOLKE (DET), 29625 Bristol La 
Birmingham, Mich 
HAMALA, ARNOLD T. (GG), 
Los Altos, Calif 
HAMAMJIAN, A. GEORGE 
Darlene Ave., Wanamassa, ! 
HAMBLETON, HOWARD (KC), 
Kansas City 15, Mo 
HAMEL, LEWIS E - (RO), 24 Browncroft 
Blvd Rochester Y 
HAMILTON, pon Cc. (ONT), A R 
Williams Machinery Ltd., 64 Front S8St., 
Toronto, Ontario 
HAMILTON, DONALD A. (SC), Don Baxter 
Ir 1015 Grandview Av Glendale l, 


HENRY J. (NWK), 


274 Silvia Dr., 
(NWK), 1108 
N T 


7245 Roe Ave., 


Calif 

HAMILTON, vi a (CT), 27 Range Rd 
Roway r 

HAMLIN, CARL 'B. (PH), 
Harrisburg. Pa 

HAMLIN, a E (WNE), Monsanto 
Chem ] Yompar 100 Monsanto Ave 
Springfield 2, Ma 

HAMLIN, HORACE C. (MV), Box 7344, WADC 
Wright Patterson AFB, Dayton, Ohio 

HAMMER, RALPH Ee. (WNE), 365 Gillette 
Ave Sprinefield, Mass 

HAMMOND, ROGER H. (NWK), 1000 Pine 
Lake Dr., W. Pines Lake, Wayne, N. J 

HAMNER CLYDE J., JR. (DET), Duralastic 
Produc Cc 2075 W. Lafayette, Detroit 
16, Mich 

HANAN, WILLIAM A. (CHI), Sull 
cals Division Sullivan V | 
Hart Street, Chicago 22, Ill 

HANCOCK, DAVID (UMW) ) 
tics, Inc 210 E. Columbia St 
Falls, Wi 

HANDEN, S. LEONARD (BW), National Plas- 
tic Products Co., Odenton, Md 

HANFORD, VICTOR R. (CT), The Auto-Vac 
Co., 1984 State St., Ext., Bridgeport, Conn 


2500 N. Sixth &t.., 


Chippewa 


RANDOLPH T 
W., Seattle 6 
ERNEST H. Monsanto 
al Company, Monsant Ave Spring- 
leld, Mass 
HANKIN ANDREW A. (NWK), Hollineswort 
Ave R. D. #1, Centerville, D 
HANKS, MARSHALL W. (UMW) 
tad, Inc., 3336 Gorham A 
26, Minn 
» ALBERT J. (ENE) 
ling Ave., Crar 
MICHAEL A. ‘(DET 
8213 U Ss H 


HANGER 


RUSSELL D. NWK) 
ier Co Parlin, N J 
HANNOLD, JOuN R. (PH), W 
1 Norristown, Pa 
HANSEN, JOHN a (DET), 
ing Co 9941 Northlawn, Det 
HANSEN. OTTO A. (SC), < 
Co., Inc 3471 S. La Ciene 
16, Calif 
HANSEN, R. DEWEY (DET) 
Dearborn, Mich 
HANSFORD, VANBUREN N 
Machine Corp 1239 
Rochester, N. Y 
HANSON, DOYCE 8B. (PH), 
Wilmington 3, Del 
HANSON, EARL P. (SC), 
le 8 Calif 
eo = 
loomfield J 
HANES r. (DET), 30004 W 
td., Farmington RR, Mic! 
, L. FRANK (WNE), 69 Cl 
lley. Mass 
HANSON, STANLEY J. (DET), 
Detroit 
HANSON, VICTOR E. (UMW), \ 
Honeywe Reg Co., 2753 ith 
Minneapolis Mi nn 
HANSZEN, EUGENE W. (ST), 835 S 
Latimer Expressway, Dallas 1 Tex: 
HANTZ, B. F. (PH), Americs Ir 
New Freedom, Pa 
HARBAN, ARTHUR A. (CHI), & 
Co., inc., P. O. Box 431, Whitir 
HARCOURT, TOM F. (DET), W 
tics, Inc., 495 Redman Rd., Milar 
HARD, HERBERT G., JR. (SS) 
dustrie Inc 120 Marvyn I 
HARDEMAN, THOMAS R. (MIL) 
Laminating Co., In 720 & 
Milwaukee 12, Wis 
HARDESTY, RICHARD H., Ii! (NY), E. I 
du Pont de Nemours & Co., Inc., 350 5th 
Ave New York. N. Y¥ 
HARDIE, JOHN W. (QUE), Carbide Chemicals 
Co., 1425 Mountain St., Mon al, Quebe 
HARE, MELVIN (ST), Lone Star Plastics Co., 
Inc., 124 Roberts Cut-Off Rd., Fort Worth 
14, Texas 
HARGRAVES, JOHN (NS), d Kingdom 
Atomic Energy, Authority/AW Haha 
Road, Woolwich Common, London SE 18, 
England 
HARMON, RICHARD E. (BW), United States 
Gasket Co., P.O. Box 93, Ca N.J 
HARP, HARRY J., JR. (PH), T Rainville 
Co. of Pa., 1440 Old York Rd 
HARPER, CHARLES A. (PI), 3 
Pittsburgh 6, Pa 
HARPER, EDWARD D. (CHI), 
Ave Chicago 
HARRINGTON, | 
Wilmingtor 
HARRIS, ALBERT H. (CA), The Campro Co., 
1300 4th St., 8.W., Canton 2, Ohio 
HARRIS, FRANK (UMW), North Star Indus- 
tries, Inc., 1900 S. 2nd St., Hopkins, Minn 
HARRIS, HARRY M. (PH), Weldir Engineers, 
Inc., Box 391, Norristown, Pa 
HARRIS, NORMAN A. (WNE), Monsanto Chem- 
ical Company, Plastics Division, Springfield, 
Ma 
HARRIS, RAY H. (UMW), North Star Indus- 
trie Inc., 1900 S. 2nd St., Hopkins, Minn 
HARRIS, ZACHARY N. (SC), 308 S. Maria 
Ave Redondo Beach, Calif 
HARRISON, NORMAN K. (DET), Whitlock As- 
21655 Coolidge | » Oak Park 


NWK) 


ociates, Inc., 
37, Mich 

ST at RALPH F. (ONT), anadian Gen- 
eral Electric Co., Ltd., 755 Division S8t., N., 
Coburg, Ontario 

HARROD, STUART L. (ENE), Austin Hastings 
Co Inc., 226 Binney St., Cambridge 42, 
Mass 

HART, JAMES R. 
Toledo 14, Chio 

HART, LELAND B. (CA), The Wooster Rubber 
Co., 1205 E. Bowman St., Wooster, Ohio 

HART, ROBERT A., JR. (SC), Dow Corning 
Corp., 3033 W. Mission Rd., Alham al 

HART, THOMAS H. (SS), 651 
N.W., Atlanta. Ga 

HART, WILLIAM A. (CHI), Route 1, Box 278, 
St. Charles, Ill 

HARTKOPF, RUDOLF (TOL), Holland En- 
gineering Co., 7340 Dorr St., Toledo 7, Ohio 

HARTLE, RICHARD H. (NWK), 247 W. 10th 
St., Apt. 2C, New York, N.Y 
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HARTLEY, DONALD O. (MV), Delco Products 
Division +MC, 329 E. Pirst St., Dayton 1, 
qr Oo 

HARTMAN A. GEORGE (SC), 7318 W. 87th 
st.. I Angeles 45, Calif. exe 

HARTMAN, JOSEPH Vv. (CA), 77 Hayes St 
Painesville Yhio 

HARTMULLER, ROGER a. (NWK), 801 Fea- 
therbed La Township, N.J 

HARTONG, HAROLD (PI), ) Atlantic Av 
Monaca, Pa 

HARTWIG, —~ P., JR (NWK), 1002 
Prospect Av Lake Hei N.J 

HARTZELL, EDSON K. RM), 245 
Boulder Colo 

HARVEY, CHARLES K., JR 
Chemical Produ ] 

Cleveland 20, Ohio 
—— KENNETH E. (ST 
tin 51, Texas 
WanwooD. MILTON G. (NWK) 
Inc Farmingdale, N 
HASBROUCK, HENRY (BUF), 
108 Park St Arcade, N.Y 
— LEOPOLD (NY), 2054 
rooklyn 29, N.Y 
HASENZAML, HERBERT E. (WNE 
ft Rd., Northampton, Mass 
HASKINS EDWARD J. (CA), Zenit Plastics 
901 Superior Ave., Cleveland 14, Ohio 

HASLER, VICTOR Ee. (SC), An n ¢ 
mid Co., 2300 S. Eastern Av 

> Calif 

HASLETT, WILLIAM H., JR NWK), I 
earch Engineering Co., P.O. Box 51 
NJ 

HASS, ALVIN A NWK), W. R. G 
>olymer P 
NJ 

HASTERLIK, ROBERT M. (NY 

eenlawn, N.Y 

HASTINGS, NORRY M. (SC) 


155 ¢ e 
1551-12th S&S 


hemical Di Box 


Calif 

HATCH, = E. (Bl), 

HATCH, DONAL D ~ (NWP 
Corp Plastics Di ion Quer 

HATFIELD, * Ar (CM!) B. F. G 

1 ¢€ 2 P ntial P 

‘ “Th 

HATFIELD, EDWARD R (PI) 

Smith fir St Pit iret 

HAUCK, J JOHN (PH), I : R Industries 
t. #2. Walnutport , 

HAUGHT, JOHN W. ( , Pont de 
Nemours & Co., Inc ols r Dept 
Experimental Stati . r Wilmineg- 

n Del 

HAUGSRUD. JOHN tL. i, Pribble Plastic: 
t.. Ind 

HAUPRICH _VicTOR: (se) 7 jorden Co 

s ; ox Santa 
B f ~alif 

HAUSER RAV L. RM : ~ 3. Bellaire 
Denver 2 Colo 

HAUSMANN, oe, J Mv) 

Rr Rubbe — vY Cc 
Ohio 
sag CHARLES w PI 
eetacale q 
HAWES ¥. LEE (SL) KSH. P 
Hich Ridee. M 

HAWES. RICHARD s mt (SL). KSA 
ti Hy 0. Hich Rides 

HAWK, ee c 
Cable 

NAWTKES. GEORGE R. 

#4 Marando C 
"ton. Ont 

HAWLEY ir Oe H 
Rockvill nn 

HAWLEY sone W. (NI) 

Tna 

HAWTHORNE ANDREW BL Bw) 
bury Rd Lutherville 

HAYDOSTIAN HAIG (Sc) Huehes Aircraft 
ln Ride »p Rm 1208A. Culver City. Calif 

HAYES. HAROLD NWN. (DET). Pa 
Co 1913 Tecumseh Rd Le in “J Mict 

HAVES, Dna yg F (NWK) yering roducts 


& Monr Ave Zentlworth 


Hammond 


NJ 

HAYES, RICHARD L. (RO) 
Tr "502 Dewey A Ro 

HAYES. WALTER A JR. (PH 
La.. King of Prussia, Pa 

HAYES WILLIAM P NWP) 
Blvd.., Erie, Pa 

HAYNES, THOMAS j (BW). Rogsy In 
Commercial Models 5514 Dorsey La., 
thesda. Md 

HAYNES, WILLIAM B., JR. (NY), 33-40 Mur 
ray La., Plushing 54, N.Y 

HAYS, KENNETH W. (SS), Callaway Mills 
Callon Unit Lagrange. Ga 

HAYSLIP, GEORGE A. (RO), Chamberlin Rub- 
ber Co 86 Clinton Ave. N., Ro- 
chester, N Y 

HAZNECI, NAMI (DET) Burroughs Corp., 
6071 Second Ave Detroit 232 Mich 

HEAD, KARL (Cl), Arvin Industries, Inc., 15th 
St., Columbus, Ind 

HEALEY, ARTHUR T. (BI), Link Aeronautical 
Corp., Tri-Cities Airport. Endicott. N.Y 

HEALEY, JOSEPH P. (BUF), 220 S. Indian 
Ave., Palm Springs, Calif 
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HEARONS, JAMES S$ MIL), 
Piber as ¢ rt 2040 W V 
Milwaukee 3, Wi! 
eo WILLIAM G NS) ) ri 
Pymble, N 1 Wal tr 
HEBERT, MAURICE G. 
Hebert, Tayk Dr Rumford 
ay ~~ _MARCO (RO), r 


“iesM), 
16, 
Salem St 


cc 
HECK, ERVIN R. (CHI ) 
HECKEL, JOHN THOMAS JR (CI) 


74 é L | 
RALPH € (Ke 
WEDGEWICK PETER (ONT) 
nseh Rd 
Ontar 
HEENAN, s. A cHi 
as na 44 N fimball A cy 7 
HEFFERNAN EDWIN Ww (ENE) 
Colman ‘ whe Instrumer 
435 Newtonvi Ave Newt 
“y GEORGE brs JR. (KC), A 


HEFT, "HAROLD B. NY) 


HEIDENREICH. FRANK W 
r r zt »O. B 6 

HEIL, CARL e. CA 
Cort 12901 Elr 


HEILBRONNER. HANS M 


HEINEMAN CARL R 


err CLIFFORD E 


HEISEL VAL B SL Tt 
‘o 4 WwW 

HEISER, JOHN R CA 

y rT r ( + x 


HEKKING “yg ett mM. NWI) 


HELANDER FRANK G NWK) 

HELDMANN, ‘HENRY J. : ONT), Cr 

HELDRICH GERARD c NY) 
Yor? 4 YY ; ‘ 

HELFORD 

HELGESEN, JOHN A Mv 


THEODORE NWP) I 


HELLER NERGERT NY 
NY. 

HELLER HOMER K Bw 
Fall ty 

HELLINGER, F KARL Bw R 

WELLIWELL. s STEWART (CHI) 
cag i5. I 

HELLMAN CARL NY) 
Facile Cor 

— _RICHARD M 


HELM, “ROY Ss. (PH 


HELWICH 
Salmunste 
Gern 

sir ogg 


LouIis A 


HAROLD (ENE) 
15, Mass 
HENDERSON, BRADFORD 4 

an Plastics > Monteta 


wanoanscr rE R ST) I 
P.O Box 68¢ AQ Texa 
HENDERSON HORACE s sT 
Chemical (¢ B 
xa 
HENDERSON, JOHN C BUF) 
Dr Willian ; N.Y 
HENDERSON, WILLIAM H. A 
HENDRICKSON, JOHN G 
HENKEL, FRED (DET 
Mich 
HENNESSY LEROY J 
00 H = tty 
HENNING ALFRED H ENE) 
HENNING JAMES L CHI), 
Cc Plar I 
HENRIOT, —_" E PNW) 


Wa 
HENRY CHARLES c CHI) 
c 
nave’. CHARLES €E A), 2% irchwood 
Pl., Cuyat a Fa ! 
HENRY, -~—- = co) 
Knoxvi r 
HENSIC, GEORGE " Celanese Corp 
2309 Lo 
HENSON ROBERT T <ible Products 
Co., P.O. Box t 
HEPWORTH JOHN WN (BI) merican Plas 
ties ¢€ Bainbr we NY 


Garden Dr 


HERBERT, JOSEPH M. (CA), Bakelite Co., 

l ) Lak e Ave N.E., Clevelar 14 Ohio 
— AUSTIN H. $c), 11 E. Longden 
la 


Ar 

HERBST CLARENCE a CHI), Re 

Corp., 3445 H ard & 
HERCZ Aang D. cT) 

Haver 
HERING JOHN A. (NWK 
itectural 
ene, Ore 
( 


HERMACH, GEORGE R (PNW), A 


Pla Corp ver £ 
HERMAN, HERBERT R. CHI 

Fox Farm Rd., Warsaw, Ind 
HERMAN, PHILIP B. (UMW), 


rnia St 


ol-Rez Corp., 


HERMONAT, WILLIAM A., JR. 

HEROT, mn DERICK, ©. (NY Shell Chemical 
HERREL, AMES. 3. (cH), 3 h I- 
HERRERA 


raining I é 


Oth st 


pai 
DAVID e& (CHI), Gree 
I 230 S. Michigan 


HERRICK, CHARLES H. (MIL), Sterlin 

st . Wis 

HE RRINGTON, 5003 

HE RRMANN, JOHN F. » 
Cher a e New 
HERSHEY “ROBERT = 


Woodrow 


HERTER, JOSEPH J CA), 2742 Archwood 
ahoga Fall Ohio 
HERZINA MICHAEL tet 
Madi . 

HERZOG, ARMIN ™M. wt) iT 
ran St St. Lou 9, Mo 
HERZOG - LEONARD NS), B f g Com 
8 /A 6 Av. Ma Flor o, Rio De 


“ntting 


HESS PAUL J. " (SEO) 


HESS. RICHARD s CA), 


Co H 


HESS ROBERT s. (ENE 
lincton. Vt 
HESS, —— =~ (SC) 
; 3art ar lif 
HESTON, "EUGENE E. (CA) 
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HETLER HARRY Ee. (DET), Det 
I Cc 21950 Wyoming 
o ” Mt 
KEveASE Ss (NY), Met 
New York 22 
HEUMANN. WALTER _e (NWK) 
Bo 


rineering o. P.O 


r N 
HEWAT 


WILLIAM ™ peal Naug 
} THivi y ‘ minior R 


er 
HEYSER, ALTON s (ow) 
NEYTMEVER _HERMAN R. (NWK), 


HICKERSON, JOHN J NON) 
A vi 


It N.M 
HICKEY DALE E. en) 


HICKEY, HERBERT ay NY) 


HICKLER WALTER rR (ENE) H 


w 
HICKS DARRELL D KD, ‘Der ye 
HICKS. JOHN F ion ) 6e 
HICKS ge ote v. NWK) 
HIDDING WALTER E CHI) 


ial 
HIGGINS, DALE G. (NY) 
HIGGINSON, BERNARD €E 

Ir Park St.. Evar 


HIGGINSON HARLEY H 


HILL, CARL L. (SC), 2f 
Caltf 


HILL er E. (CA) 
4 n Ra . , C 
HILL, ERNEST. J (CA), 1€ 
‘ 2. Ohio 
HILL GEORGE R. (PO), 204 
Pitt 
HILL, HOWARD J JR PO 
‘ ine CC y 7 Perr od 
N.Y 
, JAMES F. (NWK), East 
lucts, Inc., 260 Madison 
N. ¥ 
JOHN JR. 
rica, Plasti 
j Detroit, Mi 
MERTON E. (CHI), Gosset 
> W. Bloomingdale Ave., C 
» RICHARD J. (BI), Coun 
n, N. ¥ 





HILL, ROBERT F. (WNC), Monsanto Chemical 
any Plastics Division, Springfield 2 
Ma 
HILL, WILLIAM J. (GG), Shell Chemical 
( p.. 100 Bush St., San Francisco, Calif. 
ene WILLIAM M. (ONT), Box 701 St. Marys, 


HILLEGASS, ALVIN L. (SED), 6336 Pairway 


4 ca 
HILLER, ROBERT L. (MIL), Rt. #1, Hartland 
HILLER rae H. (NWP), 150 E. 36th St 


P 

HILLIER, ne L. (CA), 230 Hayes Ave., 
< Ps Ohi 
HILLSOON, HAROLD 

ea Ontario 
HILRICH, MAX. (NY) The Marblette Corp 
ith st Long Island City 1, N. ¥ 
HILTNER, JAMES R. (PH), Rohm & Haas Co., 


(ONT), 7 Field Ave 


HINAMAN, RALPH L. (CO), P. O. Box 55 
4 Oo? oO 
HINCHSLIFF, WILLIAM E€E (CHI), Breyer 
M ! Cc 2536 W. Lake 8t., Chicago, M1 
HINES, JOSEPH. (WNC), 36 Hazelwood Terr., 
P f il, Mass 
RAYMOND F 
etroit 35, Mich 
HINKHOUSE W. D. (QUE), Bolta Plastics 
15 Vitti Granby, Quebe 
HINKLEY HOWARD W. (PV). Koppers Co., 
250 Stuart St.. Boston. Mass 
HINTON, JOHN W. (CHI), Bakelite Company 
N. Michigan Ave., Chica Tl 
HINZ WILLIAM F. (CA), U s lustrial 
Chemical ‘o., 405 Rockefeller Bldg., Cleve- 
1 13. Ohio 
HIRSCH DAVID. (NY), 18 Francisc 
HIRSCHHORN.. GERARD (UMW), 
Ave. S., St. Paul, } 
HIRTZ, WALTER E. (SC), 
ireen Way. Los Angeles Calif 
HITCHCOCK, ARTHUR B. (C1), festern Elec 
i 2 Dept. 323, P. O. Box Indian- 
| 


HINES (DET), 18437 Stans- 


an Way, 
563 Cleve- 


Bowling 


HITCHCOCK, ELWYN D. (B81) 
sao fool N.Y 

LYMAN H. (K1), 4420 Lincoln 
5 Ky 

HITCHINS. Al BERT oe JR. (WNE), 82 Timber 
I Springfield. Ma 
gy J J 


NIFCHCOCK, 


HITOV BW). 273 Prospect St 
HITTLE ROBERT E. (Cl), Del 
lumt \ 4 
HIXON EMMETT € (PH), F 
- , 


Imin 


De 
HIZA MICHAEL J. JR. (RM), Nat 
Star fards. Crvo ‘ I 


or 
a CHARLES R CH!), Kor r 
ne emical Division, 122 8S. Mich 
. Per 
HOADLEY FRANKLIN R JR CT). Farr 
Birmincham C Ine Ansor Mey 
HOAG, JAMES (SEO), 210 
ville, Ohio 
HOBSON CHARLES ™ JR 
State Gasket Co f N. T 
ter N 
a EDWIN L 
Compa Spri 
HOCHMAN, GEORGE (NWK) 
Somervil N. J 
HODGES, JAMES c. (BW), Nation 
Products Co., Odenton, Md 
HODGES, WILLIAM C. (GG). Wetn 
& As lates, Inc., 806 Chestnut 
x i City, Calif 
HOEHN, ROBERT H. (NWK), Mack 
Co Ryerson Ave, Wayne, N. J 
HOELZER, RUSSELL. L. (CA), Dobeckmun Co., 
P. O. Box 6417, Cleveland 1, Ohio 
HOEPER, HANS H. (CHI), Micron Specialtie 
Cc $253% W. Pullerton Ave 


(WNE) Mc 


HOEY WILLIAM B. (DET), William B. Hoey 
r 00 S. Walnut St., Fenton, Mich 

HOEY WILLIAM E., JR. (DET), Rogers Corp 
Roger Conn 

HOFFER, ROBERT A. (CHI), Foxval Molded 
Plastics Corp., South r Tl 

HOFFMAN, DONALD F. (DET), Evans-Winter- 
Herr, Inc., 818 W. Hancock Detroit 1, Mict 

HOFFMAN, HENRY J. (CO), 1760 Goodrich 
Ave Winter Park, Florida 

NOPFMAN, JOHN J. (DET), Hoffman Indus- 
a Inc.. 345 E. Main 8t.., Spring Arbor, 

area 1 tL. EARL (CHI), Phill! 
Co S. York 8St., Elmhurst, I 

HOFFMAN, MILTON S&S. (NY), Victor Kellering 
8] 55 E. Sist St., Brooklyn 3, N. Y¥ 

nopplans. ROBERT J. (PH), 856 Ferry St 
Camden, N. J 

HOFFMAN, a E. (PH), 
Ave 


Trenton 


Chemical 


528 Emmett 


HOFFMAN, enaanan P. (DET), Hoffman In- 
Inc 345 E. Main St Spring 
Arbor Mich 
HOFFMANN, MARTIN G. (SS), 3132 E. Briar- 
ake Circle, Decatur, Ga. 
HOFMANN, VICTOR E. (TOL), 608 Winthrop 
St., Toledo 10, Ohio 


HOGAN, FREDERICK 8 (WNE), Marland 
Mold Co., Inc., 261 Newell St Pittsfield 
Mass 

HOGE, gs K. (ENE), 302 Fern 
Bristo 

HOGENSON, WILLIAM, JR. (NY), 45 East End 
Ave., Apt. 15F, New York, N. Y. 

HOHENDORF, HENRY J. (KC) 3358 N. 53r 
St. Terrace, Kansas City, Kansas 

HOJNOWSKI!, STANLEY (NY), Actwell Plas- 
tic Corp 1015 Clinton 8st Hoboken. N 

HOLBROOK, GEORGE C. (Pi), Wheelco In- 

im Div., Barber Colman Co 2405 
Saw Mill Run Blvd., Pittsburgh 34, Pa 

HOLBURY, HOWARD c. (DET), Nylon Ex- 
truders, ne 3431 Michigan Ave., De 
16, Mic 

HOLDSWORTH, -ROPERT S. (ENE), Escambia 

or harlemont st N 


Hill Rd., 


(MV), Monsar 
hemi . Dayton 6. Ohio 
HOLLAND, CHARLES e | (CH!), Reed-Pren- 
tice Corp., 538 N. Western Ave., Chicago 


HOLLAND, CHRISTIAN V. (CHI), Continental 
Can Co., Mills Plastic Div., 2930 N. Ash- 
land Ave., Chicago 13, Ill 

HOLLAND, KENNETH M. (GG), Hexcel Prod- 
( Inc., 951-61st St., Oakland 8, Calif. 

HOLLAND, MARVIN (CHI), 225 N. Raci 
Ave Chicago Tl 

HOLLAND, WILLIAM E. (NWK), Evans Re- 
sear and Development, 250 E. 43rd St 
New Y ork f 

HOLLEMAN, (WINE), Monsant 
Chemical Comr prir eld 2, Mass 

HOLLEY, DANFORTH (DET), ‘Holley 
Co., 22757 Hoover Rd Warren 

HOLLISTER, EDGAR J. (CNY), Metal | 
i Supply & ne Co., 320 Ww. “and St. 

Syrac € _ 
EDWARD. A. (SC), 10105 Pinehurst. 
ith Gate, Calif 

HOLMBERG, PAUL M. (WNE), Arrow Hart 
& WHegeman Electri Co., 103 Hawthorne 
St.. Hartford 6, Conn 

HOLMES, CARL E. (NY), General America 
Trans. Corp., 380 Madison Ave.. New Yor 
17, N. ¥ 

HOLMES, LAURENCE R. (DET), Ford Motor 
Co., Paint & Chemical Prods. Plant, Box 
3486. Highland Park, Mich. 

HOLMES, WALTER D. (P!), Wheeling Stamp- 
ing Co., 2100 Water St., Wheeling. W. Va 

HOA SUSEE, ag H. (CHI), The Cek 

Mu scat ine, Io 

HOLST, JAMES R. (PH), 513 King of Prussia 
Rd. Wayne. Pa 

HOLSTEIN, ALEX, JR. (CNY), Syracuse Or- 
amental Co., 581 S. Clinton St. Syracuss 
N. ¥ 

NLT, C. JUDD, JR. (WNE), 31 Sunrise Terr., 

gfleld 9, Mass 

HOLT. “JOHN E. (RSM), Danielson Mfg. Co 
Danielson, Conn 

HOLTZ, ROBERT T. (CA), B. F. Goodrich 
Chemical Co., 3135 Euclid Ave., Cleveland 
15, Ohio 

HOLZ, HAROLD A. (SL), a Co., 122 
N. Kirkwood, St. Louis 22, 

HOLZACH, ARMIN H. (NY), 
of America, 1 Park Ave., 

HOLZ!I, ALBERT 8B. 
Machine Co., 
5, N. J 


on alin Corp 
New York N. Y¥ 
(NWK), Eagle Tool & 
5 Evans Terminal, Hillside 


HOMBURGER, FREDERICK R. (PH), 1307 
Maple Ave., Lancaster Pa 

HOMEYER, ROGER ~, (BUF), 44 Canton 
Ave., Tonawanda, N 

HOMMA, KEIICHIRO om Osaka Gosei 

shi Co., Ltd., 5774 Tsuruhashi, Minami- 

Cho Ikuno-Ku, Osaka, Japan 

HONISH, JOHN K. (NWK), 25 Undercliff Rd., 
Millburn, N 
HONN, FRANCIS — 
Chemical Divisi 
Mfg. Co P oO. 
N. J. 

HOOVER, CLYDE F. (NY), weanenes Rubber 
Co., Main St., Butler, N 

JOHN R. 


(NWK), Jersey City 
Minnesota Mining & 
Box 477, Jersey City 


HOOVER, (ENE), , Vern 
N. # 
HOPFELD, HENRY (GG), Hopfeld Industrial 
Mfg. Co., 732—A St., San Rafael, Calif. 
HOPKINS, GEORGE H. (PH), Jug Hollow Rd 
Valley Forge, Pa 

HOPKINS, HERBERT F. (CHI), 366 Oak &t 
Elmhurst, Il 

HOPKINS, 
Chemical Co., 
tl. 

HOPKINS 
facturing Corp., 
Kansas 

HOPKINS, WILLIAM P. (CI), 9450 Wash- 
ington Bivd Indianapolis 20, Ind 

HOPPER, FRANCIS C. (GG), Shell Develop- 
ment Co., 4560 Horton S8t., Emeryville 
Calif 

HORBACK, 
tronics Corp., 275 
a 

HORNICK, METHOT M. (NWK), 23 Sears P1., 


ROBERT A. (CHI), The Dow 
6000 W. Tuohy S8t., Chicago 


ROSS E. (KC), Hopkins Manu- 
428 Peyton St., Emporia 


STEPHEN (NWK), U 8 lec- 
Warren St., Lyndhurst 


HORNICKEL, ROBERT R. (Pi), Mine Safety 
Appliances Co., 201 N. Braddock Ave., Pitts- 
burgh 8, Pa. 

HORSEFIELD, RAYMOND 
Prince St.. Needham 92 

HORTON, EARL C. (NS), 
Franklin Rd., Nashville I 

HORTON, RICHARD c NY), 
& Co In 1460 B ad 


(ENE), 121 


Y 
HORVATH, JOSEPH CT), 
Ave Fairfield, C 
HORWITCH, PHILIP R 
R« Leominster, Ma 
HOSEK, WALTER F. (CHI), 
Arlington Height n 
HOUGH, HARRY H. (P!), 
Glass Corp., Plant 15, ¢ 
HOUGH, RICHARD J. (SC), 
ff Ame — 3460 Wilshire Bivd., Los 
es 5, Calif 
HOUGHTON, RUSSELL M. (BUF), Conap C 
619 S. Union St., Olea N 4 
HOULE, ROGER (QUE) ‘anadian Industrie 
P. O. Box 10, M eal, Quebec 
nouse, LEONARD 5S DET), 7-266 G. M 
Bldg., Detroit 21, Mich 
HOUSTON, JOHN C. (PI), RFI #4, Beaver 
Falls, Pa 
HOUSTON, ROGER A Mv), 1 Patterson 
Rd Dayton 9, OF 
HOVERTER, RICHARD E 
Calif 
HOVEY, 
Chemical a 275 Wir 
Haven, Cc 
HOVEY, vicToR. M. 
Ave Wyckoff 
HOWALD, JOHN (NWK), Lembo Machine 
Works, In 248 E. 17th St Paterson, N. J 
HOWARD, CLINTON S. (ST), Monsanto Chem- 
ical Co., Texas Cit Texas 
HOWARD, HAROLD. '’D sc), 842 N. Ahern 
Dr Puente, Calif 
HOWARD, JOHN B NW K) 
Labs Ir Mountair 4 
Nn J 
HOWARD, THOMAS Mv), Eas 
Chemical Products, ne., 2600 Far 
z., Rm. 313. Dayt ilo 
HOWE, RICHARD H. (Pv) 
Co., 96 Exchange St yminste Mg 
HOWE, ROBERT F. (pv), EF B ingma 
Co., 96 Exchange St., Leominster, Mass 
HOWE, VERNON M. (RO), Eastman Kodak 
Co., 343 State St Rochester 4, N. Y 
HOWELL, EDWARD D. (RO), 231 W. iith 
Street, New York 14, N. Y 

HOWELL, GEORGE H. (DET), 1065 Wimble 
on Dr., Birmingham, Mi 

HOWELL, WILLIAM Be . (KC), 2501 8 
West St.. Wichita 13, Kansas 

HOWI!IE, JOHN L., JR. (CHI), The = igoleit 
Co., 740 E. North St., Decatu 

HOWLAND, MILLIARD G (BI), a 
Plastics Corp., Bainbridge, N. Y 

HOY, HAROLD L. (NWK), H 1uth Tool & 
Die Co.. 5 Sherman St Linde N 

HOYLE, TONNIE A. (CA), 
Cleveland 15, Ohio 

HRONEK, JOHN F. (DET), P. O. Box 59, 
Detroit 20, Mich. 

HUANG, GEORGE C. (NWK), J 
= »., Inc., 550 New York Ave 

J 


ALMON G (CT) Olin-Mathie 
hester Ave., New 


(ENE), 302 Crescent 


NUSBARD, ROBERT A. (NWK), 1 Essex St., 
Belleville 9, N. J 

HUBER, RICHARD L. (CA), Hercules Powder 
Co.. 55 Public Sqa., Cleveland 13, Ohio 

HUCK, DONALD H. (NWP), Keystone Brass 
Works, 1102 W. 12th St., Erie, Pa 

HUDAK, MATTHEW J. (CA) 2& Oakdale 
Ave., Akron 2, Ohio 

HUDGENS, SAMUEL K. (SS), P. O. Box 3003 
S. Decatur, Ga 

HUEBSCHMAN, GEORGE J. JR. (BW), FPF. M 
Stevenson Co., Inc., 1728 Mullikin St 
Baltimore 31, Md 

HUFF, J. MAXWELL (BI), Endicott-Johnson 
Corp., Johnson City, N. Y 

HUGGINS, ERIC H. (ONT), YU 
Rd, Central, Hongkong 

HUGHES, FRANK T. (DET), 
Ct., Midland, Mich 

HUGHES, KENT H. (CHI), Hughes Plastics, 
Inc., 721 Pleasant St., St. Joseph, Mich 

HUGHES, ROBERT H. (GG), 4508 Montgomery 
St., Oakland, Calif 

HUGHES, ROBERT L. (KC), Spen 
Co., 1231 Woodsweather Rd., 
5, Mo 

HUISMAN, GEORGE R. (SC), 4450 W. 62nd 
St.. Los Angeles 43, Calif 

HULBERT, EDWIN F., JR. (MIL), Hartland 
Plastics, Inc., 112 W. Capitol Dr., Hartland, 
Wis. 

HULING, DANIEL C. (NWP), 3827 Lewis Ave., 
Erie, Pa 

HULL, CLAIR 1. (PNW), Norco Manufacturing 
Co., 114 8S. Alaskan Way, Seattle 4, Wash 

HULL, JOHN L. (PH), Hull-Standard Corp., 
Davisville Rd., Hatboro, Pa 

HULL, LEWIS W. (PH), Hull-Standard Corp., 
Abington, Pa 
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ae —". W. (NI), Rex Mfg. Ce 


HULSE, ‘GEORGE E (KC), & 
Co., Dwight Bids Kansas Ci 
HULSE, WILLIAM F PH), Geo. A g 
Co., Inc., 937 N. Front St., Philadel 
HULSTRAND, WINSTON R UMW) 
Plastic M ing Ci ; 4 
neapolis Minn 
HULTERSTRUM, HAROLD D (MIL 
Summit 8t., Baraboo, W 
HULTGREN, ARNOLD P. (CHI 
Mo) ied Products ¢ 2727 1 : 
Chicago 22 
HULTGREN, ORVILLE A 
Plastic Pr ts Co., 6 
Minn 
— DAVID R. (NY 
Harris« 
HUME, DONALD E 241 
ingham, Ala 
HUME, RONALD W. (ONT) 


Co., Ltd wi 


HUMFELD GEORGE P (ch, RCA Vic ‘tor Divi- 
sion, 501 alle ina 
HUMPHREY, G "PALMER (ny. R 
Inc , 11 € S vA 
HUMPHREY, HOWARD L. (Mv) 
Daytor 
HUNGERFORD, GORDON P. (RO) 
wood R Pittsfor ¥ 
HUNSICKER, FREDERICK P PH) 
a se = tric < 1 Wa 
lelphia 4, Pa 
HUNT, GEORGE H. (K1), Tut 
.. 292 9 Ma azine St Tz 
HUNT JOHN R. (SS), F 
Merritts Av N.E Atla 
HUNT, WILLIAM C PI), 
Pittsburel > 
HUNTER, JAMES P. ss) 
3 Buckt 1A Atlanta 
HUNTER LELAND R. (CHI), 3117 
Evanston, I! 
HUNTER, ROBERT we. (PH), At 
mineton 99 
HUNTER, WILLIAM od 
f Ameri 


(NWK), CS 


a , : 
HUNTLEY, Lewis Ww (ENE 
N N. H 
HUNTZICKER,. GEORGE o DET 
Plastics g. Detr 
HUPRICH CARL A. (CO) 
Cort P. O. Box 7 8 
7. Ohio 
HURREN, THOMAS J. (ONT), 
idge, Ontario 
HURST, DEE A. (PH), Rohr 
+219, Bristol. Pa 
HURWITZ, JOSEPH M NY 
I c Dr., Hi 1, N. ‘ 
aly at te-h Ss. M. T. (NON), 


Pakist 
HUSSEY, CARLYLE J. (sc 
mical iD i 34 
s Calif 
HUTCHEON, CHARLES F NY), 
a R yn *h . 
HUTCHESON, ROBERT M. (Pl), Kopr 
Box ¢ M 
HUTCHINGS, ALLAN 7 PH 
Machine C .s E 
) Pa 


HUTCHINGS, JOSEPH L. (NWK), B 
cl Cc I 


USCIS ON, JACK Cc sc 
Ave 
NUTT, MARTIN c. CA 
6 Front RB 


46 
HUTTON, HARRY W 


HUTTON Mi LLER Ww 


HUYCKE GRAEME ONT 


HYDREAM 
Co Ir i 70 

HYLAND JAMES W SR. TOL), 61 
Maumee, Ohio 

a JOSEPH B NWK 


} » 
i 5 y 


—teue P (NY , 


IDONAS, JOHN (NY), 11 Del 
mack, L.I. N.Y 

IGELER, HAROLD J. (SL), 
8601 Gravois Ave St. Louis 2 
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ILFELD, 
Inc., 1680 Cooper § 
ILKKA, GUST A DET) 
search Lab., P.O x 
Div., Detr« M 
IMIG, CHARLES s 
Co., 1231 W 
Me 
IMMERGUT, EDMUND H. (ONT) 
earch Cer t 8 Queer 
t Or 
ae a a Ps Ww UMW), 
y, S Minnear 
INGLIS, SYDNEY D NS), 
Cosgrove Enfield 
A tra 
INGRAM, “JOHN T. JR. (CA) 


I 
0 F 


ROBERT 


INIGUEZ, ‘ANTHONY ‘(cHD, i 


Ave Chi 


INMAN, NORMAN Ww sc 


Ar ‘ 
hapa "RONALD PH 


|RONS. RENE TH H CA 
3 the 


ar 'd Cc ical C 0 8. Sel 


ISABELL, GEORGE E DET 
Port Huron. M 
7 ORVILLE Ee. (NWK 


14 Hawt rr 
ISLEIFSON, ROBERT (UW 
Hor ell R “4 Cc 7 
IVES, FRANK (PNW 

Rent ‘A 


IWANAMI NORIKAZU 


te 


SS WILLIAM 
N 


JACKSON ANTON (NY 


JACKSON BC Ange sy NY 
4-46 


JACKSON DALE E KC 
| vi 


JACKSON, "DONALD H D 
JACKSON one A JR. (PH) 
. ws 7 


JACOB RICHARD J DET 


~~ ROBERT B DET 


a 
x 


JACOBS. ARTHUR 5S NY 


JACOBS. HENRY G. (NY 
Patersor N.J 
JACOBS, J. EARL (BW 
Her St., Ba 
JACOBS, KEITH S. (C 


JACOBSEN, NIELS NS 


JACOBSON, BERNARD (DET 


JACOBSON, CARL H. (NS 
7 ist AR Stock 
JACOBSON, WALTER & 
] 
JACOBY, JOSEPH F. (SS 
P.O. Bo» 4 


JABOER, Jj sone: Bw 


\FFE _MAURICI H PV 


V 


JAGEMAN, CHARLES R NWP 


JAKUBOWICZ FRANK J. (PV 
+ Ma 
JAMES "HARL AN A., JR. (ST) Vv 
amas JAMES T., JR. (ONT) Fi 
JAMES, RALPH . , JR Pi), 41 Lawrence 
AY Vv t I I n Park, Pa 


JAMISON ech ceoeggy Cc 
St Hawt! all 
JANSON SANLERIK (NS 

F atior 43 Kar 


JANSONS JELTE (BW M 
( Courtyard 211 Ma 
Was! or a. 4¢ 
—a a noreonga D BW), : 
Ww gton Manor, New Cast Del. 
JARMON, ROBERT L., JR. (ST), Wyatts Plas 
s, In P.O. Box 59 K f 
: Texas 
JARROW, STANLEY t 
erton Ave Cc ago 
anvis. LACTANCE a 
Seeger C r 
JASKOT, EDWIN s. (NWK) ’ 
t. 69, 24 Hutton Ave 


JASPER, C.stTus it. (CHI), 


JAVITZ, “ALEX E. NY), 
Née v.¥ 


JAVKIN, SIMON | (NY), 


JAYCOX WILLARD R WWNE 
st ! 4 Mass 
JEFFERY, REUBEN IR (CT), 
JEFTS ALSERT W cT 

; 7 W. Main &t., 
JOSEPH F NY 


Stamford, Conn. 
JEHLE ; 


JELINEK += Cc CHi 


JENCZEWSKI "ALBERT c 


JENEST CHARLES C ENE 
JENKS, GEORGE V. (Ki) 
JENNINGS, GARLAND B. (CA), 
JENNINGS, ROGER G. (GG 

+ 


JENSEN, ARTHUR H. (NY) 
JENSEN, EL! SEO), 
JENSEN, PAUL M. (DET 
. Me 


JENSEN, WARREN P PNW 
f Seatt 625 A 


JENSEN, WINTON (KC 
Ir ana ca 
JEPSON CARL H PH) 
n gee : t 


JEREAU, ROBERT N KI 


JEROME HOWARD (ENE) 
ut 6. Ma 


JEROTHE, RUDOLPH a 


sex. HORATIO. N TOL 
JINDRICH RALPH W. (CHI 
OBST. CONRAD (TOL 
Tey: ELYN DOUGLAS L 
JOHANNES, E GENT st 
JOHANSEN, i) HANS A. CA 
OHANSEN TORKIL G. (NY 
OHN, FREDERICK W 


JOHNS, ROY W NS 


OHNSON, ALDEN V NW K 


OHNSON, ALGOT W WWNE 
HNSON, ARTHUR C., JR. (ENE 
JOHNSON, CARL R. (WNE) 


OHNSON, CECIL E WNE) 
JOHNSON, CECIL L KC), 
ca as Ci Mi 
JOHNSON. DALE mM. (Mv 
als 0. 3319 Gler 
JOHNSON, DENNIS (NY), M f 
Ps Ave New York 
JOHNSON DOUGLAS L UMW), 1 
St ? Minn 
JOHNSON DWIGHT H PH 


JOHNSON, EDWIN W., JR. (SC), 1049 Chan- 


JOHNSON, EMIL H. (CT), 
¢ . Mair 





somo a, GORDON P. (PV) 
Cable Re rct 
Worcester, Mass 


JOHNSON JAMES B. (PH), I 
poia 
JOHNSON JAMES 4 DET) 


Mic! 
JOHNSON, J ROBERT (RSM), M anto 
I Sompan Springfield, Mass 
JOHNSON, KENNETH c (KC), 4860 N. Glad- 
Me 


JOHNSON, LENNART ! 
R 2 t Ave S., 
JOHNSON LEONARD 5S. (UMW), hnson Mfe¢ 
> S. Main St., Chippewa Falls, Wis 
JOHNSON, MARVIN G. (UMW), Sperzel Co 
4 Ha ; g Mw , 
JOHNSON, PHILLIP 1. (PH) 
Vilr De 
JOHNSON, RAY D. 


[ ape inn 
JOHNSON, RICHARD A. (NWK), 11 
F Richmond Cente ; 


JOHNSON a T. (KI), 
r ] » Fulton Ave Evatr 
JOHNSON, ROGERS B., JR. (Pt), 
Chen al Co., 1 Gateway Center, 
JOHNSON. 
Monn h ale I 
JOHNSON. WALTER T. U.S Na 
Oo a Lab White Oak, ilver Spring 
JOHNSON WILLARD 4 bg fodern Pla 
i v. J 


ROv Vv 


JOHNSON WILLIAM D. (SS), 
Y Fla 
JOHNSON, WILLMOTT W. (PH), 


JOHNSRUD, ALFRED M. (NWK), 
4 Mr wo 
1 esex, N 
JOHNSTON, GEORGE A. (TOL), 90 
”" oF 


JOHNSTON, JAMES E. (CHI) 
n B he . 


JOHNSTON, ROBERT A. (QUE), 
f R Quebe 


JOHNSTON ROBERT E 
IMC 


JOLINE M ARTHUR 
7 i 
JONAH, WILFORD B., ‘(que 


P. O. Box #176, N.I 


JONES ALLEN L. (DET) 
Ww Pleasant Ave 


JONES, CLAYTON F. (NI) 
S 4 a. Ir 

JONES EDWARD F. (NY) 

E t. LI, N.Y 

JONES GEORGE M. (KI), Red 
Va Co Inc 209 N.W 


JONES HARRISON. JR cl), 
F Crawf 


JONES JOHN R. (emi), 746 


: P 

JONES, JAMES a. = CA) 

JONES JOSEP H Mv). Uni 
: S. A., Caixa Postal 


— MAURICE E. (CHI), 4408 
tary, Ind 


JONES. PAUL A. (DET) Kid 
J Mi 


JONES PHILIP B. RS), Stands 
62 Water St tlebor 
JONES R VERNON (Ke), Phillips Chemica] 
Adan Bidg., Bartlesville, Okla 
JONES RICHARD ©. (MIL), Russ Diethert 
Cc 1130 N. Water St Milwaukee 


JONES ee W. JR. (NY), 6 Lebanon 
rsdal _ a 

JOPSON. WILLARD D. (SS), ABC Packaging 
Mac! e Corp., P. O. Box M M, Tarpon 

3 Fla 

JORAM, PHILIP R. (BW), 3525 
N.W Washington 8, D.C 

JORDAN, CLARENCE A. om C. A. Jordan 

Sor Machine Co. Youngsville, Pa 

—— CLIFFORD (NWK), Plastex Proces 

) W. Passaic St., Maywood, N. J 
JORDAN, L. WILLIAM (NWK), 2612 Frederick 
Union, N. J. 

JORDAN MANUEL A. (WNE), Schenectady, 
Var h Co., Inc., P. O. Box 1046, Schenec- 
a — = 

JORDAN, RUSSELL C. (NWK), Plastex Proc- 

Co., 230 W. Passaic St. Maywood N.. 

JORDAN, WALTER €E. eonee), Jordan Manu- 
facturing Cc 1850 Mir St., D Plaines, 
0 

JOSEPH, DONALD M. (NY), Ciba Co., Inc., 
627 Greenwich, New York 14, N. Y¥ 

JOSEPHSON, GILBERT (PV), 24 Lawrence Dr., 
White Plain N. ¥ 


Davenport 


S4 


JOST, HAROLD D. (WNE), General Electric 
Co., Chem. & Metallurgical Div Chemical 
Materia Dept. Pittsfield, Mas 

JOYCE, JOSEPH NY), Barrett Division, 
Allied Chemical & I Cor! 40 Rector St 
New York, N 

JUDGE, PHILIP 
Inc., Lyndhurst, } 

’ ALEX (sc), Rohn & Haas Co., 
hire Bivd Los ngeles, Calif 
WILLIAM T 755 No. Artesian 
f Apt 1, Chicago 45, 
JUNKIN, NEWTON R. Junkin 
625 Ten Mi i 1 Park, Mich 

SUPA. JuLius A (NWK), 664 Salem Ave., 
Elizabet! 

JUPEN, Anes Vv. (CT), Etna Tool Co 
Kossuth 8St., Bridgeport, Conn 

ae GORDON M. (CA), 2931 

Heights 18 Ohio 

uve RICHARD H. (CA), The Ca 

i Cc r Pkw; Akron Ohi 


Mfe 


KACALIEFF, a D 
Mf P Ma n 
KADIN STANLEY Ss. (NY), 
KADLEC, WALTER H., (SC), 
Nen rs & C Inc., 293 
A ) Calif 
KAFKA, FREDERICK M (NY), 5 
terials, Inc 120 Liberty St., 
mM = 
KAGHAN, WALTER S. (CT), Oli 
Ma CS a) t 2 
Ave New Haven, C 
KAIRATH, HOWARD G. (NY), 
g H ard Bea 14, N.Y 
KAISER, C. J. (DET) vu x P 
10600 Puritan St., Detroit 3¢ 
KALAHAR, MILES J DET), P 
Beaverton, Mi 
ae ZAREH Ss (RSE, 
Cranst I 
KALEY P DUDLEY (PI), 1G 
P irgh 22, P 
KALINER, HOWARD (NY), H 
Cc Inc., 60 E. 42nd St., N c 
KAMINS, MARTIN (ONT), Pe rey Hern 
4 King St Ont 
KAMINSKY, PHILIP F NY), Alynn 
Ple ‘ p 7 ith Ave 
16, N. Y 
KANARVOGEL, LEON (NY) 
Hicksville, N. Y 
KANE, JAMES H. (UMW), 108 West Lake, 
Waconia, Minr 
KANN, ROBERT R CH1), Goodyear Tire & 
Rubber Co., 141 W. Ohio St., Chicago 10, Tl 
KANTOR. JOHN (NWK), Kaysam Corp. of 
America, 27 Kentucky Ave., Paterson 3, 
N 
KAPLAN, BENJAMIN B NY), Bentek Co 
12 Atlantic Av Br klyn , N. ¥ 
KAPPEL, HENRY C. (CHI), 270 Elm 
KARAS, FELIX C. (SC) 
Pacific Pa 5, Calif 
KARASEK ~y A. (SL) 
Plasti Mf 1200 Madis 
n, Ill. 
KARCH, HERBERT 5S (CA), Old Tanner 
Farm, RFD #2, 1842 Hines Hill Rd., Hud- 
r Onio 
=a CHARLES (CHI), 6457 N. Dame 
Chica 45, Tl 
KARELS Re as - - (CHI), B & T Pilasti 
i Dodge Ave Evanston 
i 
KARNES, JOHN C. (BUF), RFD = Lockport 
~~ = 
KARNS, ROBERT W. (CI), 66 Ridge Dale 
Drive, South Shores, Decatur, I! 
KARP, HERBERT ©. (WNE) Summit 
tries, P. O. Box 503, Hartford, Conn 
KARSHNER, CHARLES P. (CO), Yardley 
Molded Plastics Inc., 142 Parsons Ave 
Columbus 15, Ohio 
KASCH, HENRY J., JR. (MV), 2821 Earlham 
Dr., Dayton 6 Ohio 
KASCH, MARTIN 4H. (MV), 1451 Philadelphia 
Dr., Dayton 6, Ohio 
KASHA, EDWIN E (PI), } Clover Dr., 
Monaca, Pa 
KASISCHKE, 
Plastics, Inc., 
Mich 
KASSAY, ANDREW W. (TOL), Barrett Divi- 
sion, Allied Chemical & Dye Corp., 2112 Syl- 
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Co 7400 


rnpike 


Goodrich 


Cleveland 


Wagener 
troit 


Coolidge 


Brothers 


Imont 


Parnell 


A Reeves 
Sullivan 
er Co 

Plas- 
Mass 
Chem- 
Newton 
Powder 
Del 
Ave 


26 Martel 


MARTIN WILLIAM (SC), Productol Co 10051 
Romande! Ave., Santa Fe Sprines Calif 
wae aia ILLIA c., (CNY), Carrier 

ompson Rd Syracuse, N.Y 
mART IN, ‘WILLIAM D. (CA), 12 2333 Chippewa 
R Brecksvill Ohio : 
MARTIN, WILLIAM P. (WNE), M & L Plastic 
Corp., 50 Terrace View, Easthamptor 
MARTINELLI GUY A. va 
1¢ Pe nn Bl va i 
MARTINEZ, YSIDORE mM. 
Co 7300 Lehig! St.. 
MARTINOVICH, ROBERT J 
Chemical Co., Sales Service 
Bartlesville, Okla 
MARVEL, JACKSON (CHI) 
Co., In 2930 N. Ashland 
Tl 
MARVIN sou M 
ical Produ Ir 39 
r, Mass 
MARX, ERICH (SC), Marplex C P.O. Box 
Fl Segundo, Calif 
MARZIANO, JOSEPH A. (NWK), 42 Hambure 
ike Riverdale N.J 
ANTHONY hye 
25 Shadela 


adely 
(CHI), 
Niles, 
(KC), 


(WNE), E 
Mai 


in 


mast ARS, (Ci), Western 
Cc Ave 


MASCIARELL! ALBERICO 
arlboro, Ma 
MASKELL, STANLEY G. (NS) 
Aviation Co. of Canada Ltd 
Dartmouth, Nova 8 
MASON. ALBr RT J 
St.. Midland, Mich 
MASON, D. F. (QUE), Canad! 
O. Box 10. Montreal 
MASS, HERBERT M. (NY), € 
P NY 
MASSOPUST c. F. (CHI) 
Cort Plast Di 
I e St Cr ro 90 


MASTERSON, FRANK (SS), P.O 


(ENE), 67 


(DET), 11 


Clark a 
MASTRIANO HENRY WN cT) 
Rutton Cc 41 B 3+ w 
MATARAZZO. RALPH G Bw) 
timoar | Va 
MATE, JULIUS C NWP Det 


hi 
< 


MATHESON, ROBIN ™ ONT) 
Pl Har ‘ 


MATHEWS ROBERT 5S umw) 
Ty) Ww 1 Cc ‘ 
Min? Minr 

MATTHEWS, RICHARD A. (CA 

n Falls. Ohio 

PAUL T TOL) 


Cc Techr 1D 


MATTIMOE 


adw Toledo 


" Oni 
MAUTE. BERNARD W NWK) 

. West Enclew Ny 
The Dow Cae 


MAXSON, ORWIN G. (SC), 
1 ¢ , Wils} I es 


; 
’ 


MAXWELL. BRYCE NW K) Prince n Uni- 


MAY CLAUDE. H DET 
7 Yetr M 
MAY —- w (QUE) 


MAY, RALPH “B JR co) 
Dp ‘ r Clr " @ 
MAYBEE 


RODERICK ™ sc) 
a ’ W Sixth 8st 
MAYER HANS 
ta Mor 
MAYER, 
TInt 
MAYER, 
MAYURNIK. _Gé 
MAYWALD ‘FREDER: 
A Rutherford 
MAZENKO, DONALD uM 
. ‘ Plar Shef 
MAZIA one Bw) 


MAZOFF, MICHAEL (NY 
1 12, N.Y 
MAZUR RAYMOND A 


WNE) 


MAZZARELLI, 


Br 


avausT Mm. (NY) 
: ookl vr N.Y 
MAZZARELL! 
Ww antag WN 
MAZZOLA. FRANK, SR 
Watertowr Conn 
MAZZUR, — c 
Avenel, 


ree 


FRANK (NY 
(CT), P 
NWK), 


DANIEL 8 PH) 
MCALLISTER JOHN J DET), 
a Cc 154 B Ave 
Mi h 
McALLISTER, RICHARD L. (SS) 
Dr.. Decatur, Ga 
McARTHUR, DAVID w 
; al Co 909 S. Gr 
meAULAY, ALEX (CT), The Ker 
Day St Seymour. Conr 
McAULIFFE, ROBERT F 
r Park, 


(CHI), 





McBRIDE, EDWARD T. (NWK), 88 Glenwood 
wood, N.J 
JACK W 
Ma 
JOHN S$. (NY), Owen 
Corp., Ashton, R.I 
oo K (ENE), Harshaw 
St Norfolk. Mass 
McCABE RODEnT F. (DET), 7109 Plainfield, 
n Cit Mich 
Mc CANN HIRAM (NY), Modern Plastics, Inc 
} Ma on Ave., New York 22, N.Y 
Me CARTHY, LAWRENCE A (ENE) 1600 Os- 
North Andov 
ROBERT A (Wwe), 
‘ meadow, Ma 
VINCENT D (NY), National 
99 Park A New York 


McBRIDE (RSM), Oakland S8t., 


" 
McBRIDE s-Corning 


McBRIEN 


McCARTHY Parker 


McCARTHY 


6 NY 
McCAULEY, DONALD S. (NY), 64 Jester La 
evittown, N.Y 
McCAULEY JOHN W., tt (DET), 
A 1 $420 Sprirz 3 
' Mich 
M pay hd THOMAS wa. (CH1), Koppers Co 


7001 W. 60th St 


cCLELLAN, ERNEST E. (CA) Hazelton 
Me -CLELLAND. F (BI), IBM 
nghamton. N.¥ 
McCLURE PETER R ENE 
Resea h Ry De pir 

M Dr Cambride 4 
mM CONNE at. ROBERT K (WNE) 

P rence Mass 
Me CONNEL L WILLIAM R (DET) 

(  Bagle; Ave 
McCONVEY —a J. (ONT) 
Or tarlo. 


DENNARD ! JR ss) 
Peachtree H A ve 


McCOOL 


A : (> 

M CORMACK DONALD Cc. (ONT), 210 

M CORMICK, CLARENCE CHI) 9 N 

I Age » I 

ee c PH) Thiokol 
N Ave Tren- 


M CORMICK, 


McCORMISH., W. E (CHI) 
McCOSH FREDERICK |! DET) 
+ MeNic) : 
McCOY., WILLIAM C., JR CA) 

Chaerir Fa Or 
FRANK €E ENE 
a k RI 
McCREADY DONALD L. JR co 
Mt Vernor ‘ 
McCREERY, ALBERT J. (RSM), C 
' P t St.. Pre es 
DONALD L. (NS), P 
. . 


McCRADY 
4 


McCUEN 
Ha ’ 
McCULLA, ROBERT K Mv) 
or 
McCULLOCH, WILLIAM J. G 
I arch & Er Co., Esso F 
McCULLOUGH KENNETH NWP) 
Eri a 
McCULLOUGH, RAYMOND (DET) 
' ‘ Trim Pla PO 


Mich 

McC uTC HEON, ROBERT J. (CA), 
] Oh!o 

NOWARS Mm. (CA), 


bli B 


McDANIEL 


McDERMOTT, ARTHUR R. (ENE) 
I Perr Ss ) 


McDONALD DALE (SC), Vs 
; ~ = AV Alhambr 
McDONALD, JOSEPH N., JR. (ENE), RR. #1 
fill Rd. South Sudbt Ma 
McDONALD ROLAND (BUF) Varcum 
! al ¢ Packard Rd., Niagara Falls 


M DORMAN ROBERT S. (SL ] ics Mold- 
menuee ames M. » « 1 3 it , + 
’ Texas 
McELLIGOTT EDWARD M 
McELROY gaat (CA), 
1% Ont 
McERLEAN, HENRY J. (CHI), 
Arr » 151 Me ha 


McEWEN, JAMES ERIC (ONT), 
N tl Bay. Ontario 
McFARLAND RICHARD M NY) 
Chen c } E 
York 17, N Y 
McFARLAND ROLAND (CHI), 
( tal Lake I 
McFAUL, EDMUND c. (MV), 

( \ o Instruments ivisior 
Plainfis td., Cincinnati 36, Ohio 
McGARVEY, JAMES P. (CHI), Koppers 

) thene Division, 7001 W. 60th 


ee WILLIAM J. (ONT), Polychem- 
justries, 9323-82nd St., Edmonton, 
Alberta 
—s RICHARD (UMW), McGee Engineer- 
‘o., 2016 N. Herschel St., St. Paul 13, 
ROBERT M. (CT), Curtis House, 
Woodburs Conr 
McGILL, LINCOLN J. (CNY), 328 Beech St., 
Syracuse, N.Y 
McGILVRA, RALPH D. (PNW), Product En- 
gineering Co., 4707 S.E. 17th Ave., Port- 
land 2, Ore 
McGINNIS, JOHN C. (PI), R.D. 3, Elm Grove, 
Ww 
McGOWAN, HARRY J., JR. (DET), 
Com ny. 10421 W. Seven Mile 


Bakelite 
Rd., De- 


oit 21, Mich 
McGRAW, . (PH), 13 
Square, 
FRANK c. (PH), Research 
I. du Pont < Nemours & Co., 
Ir imi ngton 98, Del. 
McGUIRE, JOHN D. (Ci), 1905 Whittier Ave., 
Anderson, Ind 
McGUIRE, THOMAS M. (NWK), 110 Draper 
ane, L-4, Dobbs Ferry, N.Y 
McILWAIN, ROGER |. (BET) Underground 
Produc Inc., 12801 Inks Rd., Livonia, 
M » 
McINTOSH, WILLIAM J. (PH), 7( Dummore 
Rd Philadelphia 11, Pa 
McINTYRE, ALBERT R. (PV), 
8t Worcester, Mass 
McINTYRE, DON R 
rescent, Mt. Clemens, 
McINTYRE FREDERICK W., 
ing St.. Worcester 2, Mass 
McKAY, “WILLIAM c. (SC), 1934 W 
way. Anaheim, Calif 
McKECHNIE, WILLIAM V. (ENE), Boatex 
berglass Co., P.O. Box 22, Needham, Mass 
McKEE wd (SC), 1023*%2 N. Louise, Glen- 
ia! i 
McKEE ROBERT B., JR. (DET), Me hanical 


ring Department Univer of 


Broad- 


N Reno, Nev 
McKEEN, JOHN L (CHI), Her 
( 32 S. Michigan Ave Chi 
JAMES ™ (SL), 
ept. of Chemical 


Powder 
McKELVEY 
5. Mo 
McKENNA, CARROLL P. (ST), 
Ho 1, Texas 
McKENNA LAWRENCE A. (NWK) 
‘ R ; New Brt 
ss CURTIS T. (DET), 
Ts a r , M WH 
McKINNEY, EDWIN J. (SC), 
Whittier, Calif 
McLAIN. WILLIAM G. (CA), Goodrich 
al Co 3135 Euclid ve., Cleveland 
Ohio 
MeL AI wresAm R (SS), Kusan, I 2716 
7 le, Tenn 
Mc LANAMAN, ROBERT °. (NY), EK 
4320 Par A ve Yew York 
McLAUGHLAN , R (wre, 74 C 
am. Ma 
McLAUGHLIN 
Vv a 


Rad » 


JAMES €E. (PH) 
Post Road, Mar 
McLAUGHLIN, JOHN A. (BI), P.O. Box 469 
Vamr N.Y 
McLEAN GEORGE K. (SC), U.S. Polymeric 
Chemical Ir 700 FE. Dyer Rd r 
Ar Cal rd 
McLELLAN, oar A. (ONT) 
AY or » 13. Ontario 


McMAHAN wit BUR G. (Ct), 312 


McMAHON E K. (KI), Merr 
Cc : Union 


McMASTER HAROLD (PH), A 
”) Ww .7 St Che eter Pa 
Mic cMINN CHARLES hs (Cl), Square 
e. Pe Ind 
(CHI), Abbott 
heridan Rd 


Me MINN ROLAND A 
14 w oO 

; en 

Me MULLEN, JAMES F. (CT), 19 Ed 
Ea Haven 12, Conn 

McNAMEE. ROBERT W. (NY), 
D Carle Pla N.Y 

McNASH, HOWARD H. (CA), 576 S. Falm 
Dr Cleveland 16, Ohio 

McNAUGHTON, THOMAS w (ENE), H 
Muehlstein & Co Inc., 31 St. James Ave., 

t Ma 

a THOMAS O., JR. (SL), 528 Mid- 
ale Tini ity City 5. Mo 

meres ttt. BLAKELY R. (WNE), Fuller Brush 
( 80 Main St., Hartford. Conn 

MeNULTY, —“~ S. (DET), Cels se Corp 
f America. Plastics Division, 1¢ Grae- 
field Rd., Birm ham, Mich 

McPHERSON, JOHN A. (DET), Underground 
Prod iT 12801 Inkster Rd., Levonia, 
Mic 

McQUILLAN, JACK A. (SL), Spaulding Fibre 
Co Inc., 7247 Olive St Rd., St Louis 

Mo 

McSHEEHY, WILLIAM H. (ENE), Raytheon 
Mfe. Co., Inc., Post Rd., Wayland. Mass 

McSWEENEY, E. E. (CO), Batelle Memorial 
Institute, 505 King Ave., Columbus, Ohio 


McTIGUE, FRANK H., JR. (PH), Hercules 
Powder Co., Hercules Research Center, 
Wilminetor Del 

McWILLIAMS, JOHN O. (CA), Plastic En- 
gineering Inc 8506 Lake ve., Cleveland, 
Ohio 

MEAGHER, 
Corning Corp., 
waukee 13, Wis 

MEANS, FREDERICK C. (WNE), The Fe _—_ 
Gear Shaper Co., 74 River St., Springfiel 
Vt 

MEANS, JAMES A. (BUF), George 

‘ 99 Chandler 8St., Buffalo 

MEARS. VINCENT LL. (NWK), ‘ Vulcanized 
ro bbe & Plastics Co., 1 S. Pennsylvania 

r Morrisville, Pa 

MEATH, WILLIAM A, (ST), 7302 
Houston, Texas 

MECKAUER, HENRY F. (NY), 44-10 Ketcham 
St Elmhurst 73, N.Y 

MEDE, JOHN J. (MV), Trailmobil Inc., 31st 
& Robertson Ave., Cir ti 9, Ohio 

MEDINA, HENRY (CA), Rubber Co., 
Chardon, Ohio 

MEDL, ROBERT C., JR. (CHI), 2533 Lawn- 

jale Ave Evanston, Il 

MEDORO, ALBERT M., JR., (CNY), Auburn 
But on Works, Inc., Can st urn 

MEEKER, DAVID L. (MV), 

n 9 Ohio 
MEEKS. PHILIP J. (DET), 
Co "astics Tech 
B ig Midland, Mich 

MEGLINO, NICHOLAS (NY), 
Ave Apt 7-9276, 3rooklyn 

WENELICH, FRANK (Pi), 1119 W 
Pit 3, Pa 


JOSEPH A., IR (MIL), Dow 
7030 W. North Ave., Mil- 


MEISTER, TRAVIS H. (DET), 81( 
Ypsilanti, Mich 

MEKLEMBOURG. HARRY L 
A New York, N.Y 

MELACK MICHAEL “wk 
A Berkeley Height NY 

MELCHORE, JAMES A. (NY), 
namid Co., Plastics & Re 
Rockefeller Plaza, New York 

MELDRUM KENNETH (DET) 
Mfe. Co., 550 Green St N 
Mich 

MELLIN, HAROLD R. (DET) 
ne 10421 W. Seven M 
1, Mich 

MELNICK, SIDNEY (CHI), 641 
Chica Tl 

MELTZER MAURICE (CHI) 
wood Dr Winnetka, Ill 

— E, sees ye J. (RO), 

mpanies, 95 Ame 

N y 

MELVIN GEORGE o. (ss) 
Rd., Charlotte 

MELVIN, STANLEY ® (WNE 
Ave.. Longmeadow 6, Ma 

MEMERING, —" J. (NWK), P.O. Box 282, 
Franklin 

MENDES, anTHony A. 
Trail, W., Payson Lak y 

MENEGUS, — v. NWK 
Dr Wayne, N. 

MENGUCCI, Onn R (CNY) 
Corr 125 Rasbach St.. Car 

MENKEL, gg e (NY) 
Jamaica 

MERCK, ‘WALTER J (NY), 
Jersey 7 Chen 7 
St PS Box 477 ( 

MEREDITH, LLOYD A. (QUE) 
dustrie P.O B 
Quebe 

MERKE, JOSEPH P. (MV), Ti 
in Corp., 859 Hathawa;s 
3. Ohi 

MERLINO, JOHN (PI), 6( 
bureh 36, Pa 

MERRIAM, JOHN B. (MIL), € 
Dept Continents Ca c 
Washineton Rd Milwaukee 

MERRILL, ARTHUR M. (NY) 
nolo 386 4th Av New Y 

a mig Cy R. (ENE) 
Dr t. Mass 

MERRILL, ELWYN Ee. (WNE) 
ical Co Ally Point D 
Conn 

— VICTOR Qa. (NWK 


Birchwood 


(NWK) 


S Co Inc., ; s 
aad “NJ 
MERSEY, DAVID (CT), Mult 
Cherry St Wallingford. C« 
MERSZE!, ZOLTAN (ONT), D 
ternational Dreikoenigstr 
Switzerland 
MERTZ, WILLIAM C. (CA) 
3301 Monroe Ave Clevels 
— PETER H. (NY), 90 
Pa L.I.. N.Y 
MESSENGER. DAVID ~ 
I 1, Canand Y 
MESSINA, WILLIOM A. cA) 
Bay Village, Ohio 
METCALF, EMERSON OD. 
Co Resinite Dept., Box 15 
bara, Calif 
METROCAVICH, NICMOLAS Ss. 
Moraine Rd Morris Plains 


SPE JOURNAL, June 


(SC), The Borden 
anta Bar- 


(NWK) 19 





METZENDORF (NWK), 
Ea a 

METZGER, rege (NY), 21 
R Hei N.Y 
METZGER 


MEYER, 


JOSEPH L 


PAUL J (PH). He 
Marke St Wilmington 
‘ARNOLD M., JR. (NY) 
i N Rochelle, N.Y 
MEYER CHARLES F. (PI), 516 
sineton, Pa 
MEYER DAVID (env), An 
a 
(ST) 


New ‘ 


MEYER, _FRED 5. 


MEYER, “GARSON (RO), , Ea 
a? ar 24 h 
HERGERT 
na Ca 

JOSEPH E 


nfie 


MEYER (sc) 


MEYER (NWK), 
A air NJ 
MEYER LEONARD Ss 


) 


ME YER, RAYMOND w. 


(co), 
(CHI) 


MEYER, WALTER H. (CHI 


MEYER. WERNER T. (RO) 

Mace Y 
MEYERS GEORGE . 
MEYRICK HAROLD A Cl), Ind 
1 FE. Georgia. Indianat 


PETER ™ 


(NY), 


MIALE (NY), Asto 
N.Y 
MICHAL EDWARD v (NWK), 

. Priy NJ 
MICHALSK!, ‘STEVE. NI 
micHauD € L (NWK) 

f Arr a 
Y ‘N.Y 
KENNETH G. (NWK) 
Short Hi NJ 
MICHL, EDWARD F. (SEO), 
tor oO} 


MICHAEL J 


MICHEL. 


menne BI) 
¥ Vv ; 4 

MIDDLETON, CARL W., JR 
Artisans, Inc., De St. & Mart! 

MIDYETTE, ALLEN L., JR 
Rea enn . <s 

JOHN w 


mw IGuTON (DET) 


MIKSCH, NATHAN (NWK), N 
‘ ark. NJ 

RICHARD Ww 
Mich 

(ROBERT E 
NJ 


MILER DET), 


MILES (NY) 


MILETO, ANTHONY F. (BW 
ar { 

MILLAR, ROBERT R (KI), Plax 

MILLARD RAYMOND L 


) A ri 
V 


R™) 
x 


MILLER, ALLAN F. (PV) 
M 


MILLER. BRUCE M. (ENE 
n 92, Mass 
_ CHARLES al (sc), 
) 44 W.H Park 
3 Calif 
MILLER, CLOVEN F&F 
eveland 21, Ohi 
MILLER, DON h. CHI), I 
sign 154 tt k 
MILLER EARL (MIL) 

Co., 900 E. Vienna Ave 
MILLER, ERNEST J 
evenne Wrvyo 
MILLER FRANCIS L. 
ayton 5. Ohio 
MILLER, FRED L. B 

Chipper M 


MILLER 
T 7 


CA) 


(R™M) 
(mv) 
(PNW), 
Machir 
24 § y arbor Dr.. Portlé 
MILLER, HENRI J. (ONT), H 
‘ 19 Advance Rad 
Ontario 
MILLER, HUGH L. 
Dorval, Quebec 
MILLER, J. NORMAN 8B 
Rd., Baltimore 18, Md 
MILLER, JEROME L. (NY), 
Great Neck, L.I., N.Y 
MILLER, LEONARD G 
Dr Wilmington 3, Del 
MILLER, MICHAEL (NY), M 
130-28 91st Ave., Richm 
MILLER, NELS A. (CHI), 
Oak Park, Il 
MILLER, —— w. 
N.Y 


Lewiston 


(QUE) 


(BW 


(PH 


(BUF) 


MILLER, WALTER A. (NWK) 
230 Grove St Bloomfield, N.J 
MILLER, WALTER A. (CA), Au 
Co., Box 12: Pettibone St So 
MILLER, WILLIAM M., JR. (BW), 
Hill Road, Baltimore 14, Md 
MILLER, WILLIAM PAUL (CI 
St.. Indianapolis, Ind 
MILLIER, ARMAND (DET) Nu 
Co In 1515 Bonner Ave 
Mich 
SPI 
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G 


Shade 


s Px 


R.D 
La., 
wder 


99, Del 
: East- 


DET), 26907 Clairview 
Mich 
CH! 


MILLIGAN, ALLEN 
Dr., Garden City, 
mL ELMER E 
MILLS JOHN 'S. (CNY), G 
MILLS RAY E. (CA 
¢ | i 

MILNES, RANDOLF G. (PH) 


MILON, JOHN T CHI 

ry , " ee 
MILTON, CLARE JR 
Mitw*RD FRANK 


MINE AU. M4RPCE! 


MINER ARNOLD E 
MINER CHARLES JR 
Rad Darte 
MINER _FREDERIC 1 
fa " 
9 PP 
MINER JOHN E 
MINNICK, GERALD D 


BUF) 
TOL 


MISKELLA, WILLIAM J CA 


, 


MISTRETTA RAYMOND 5S 
M A a ‘ » 
MITCHELL, JOHN R., JR. (NY 
Mife Cor 1 Murray 8t 
N VY 
MITTEL 
c 
MITTELSTADT 
Die M 


WILLIAM A. (CHI 
A 
NORBERT (mit 
| 4 
MIZUHARA, S. J. (QUE) 


MOATS, MORRIS M. (DET 


mMocK 
Pp, 


MODIGLIANI 


Park 


CHARLES XK co) 


PIFRO (NY 


MODJESK!, HOWARD F cH 


MOFFETT. JOHN K.. JR. (NY 


WILFRED Jj ss 


MOHR 
MOLEN FRANKLIN 8 


Chem? ¢ 4 > ft 


MOLLMAN ROBERT € ca 


MOLZON ARNOLD E (NWK) 


MONACK Al BERT J NWK 
MONACO 


T.4+47 


FOSTER (NY) 
MONACO, LEONARD (SEO) 


MONACO ROE NY 


MONAGHAN, GERALD J 

MONAHAN, WILLIAM C 
“ ay 

MONAHAN 


Chem 


WILLIAM 
MONDANO, RALPH I 
Cambr “st 


ENE) 
MONEYHON,. ROBERT J PH 
r w » Gr p 
MONICA, ROBERT E. 


al C M [ 
MONSTER, JACK (ONT 


DET 


a 
MONTAGNA, LEO J P\ 
Corp » * 
MONTALTO, !. M. (GG 
C¢ I +4 < 
Calif 
MONTGOMERY 
Cal -~ 0 
+ 
MONTI 


HERBERT C. (ONT), 


ANGELO (CHI), 
7” OY , 


MONTI!I, PETER D NY 


MOODY, ARTHUR F 
Co., Arlington, V 


a FRED E 


WNE 


ENE 


MOONEY, MELVIN (NWK 
Mountair 


MOORE EUGENE Cc St 


MOORE, FRANK B NWP 


weer H. EARL 


DET 
Mi 


MOORE, 


CHI 


FRANKLIN 
MOORE, 


MOORE 

MOORE 

LLOYD T. (NWP 
Pa 

RICHARD IL 


MOORE 


MOORE NW K 


MOORE, ROBERT A SL 


MOORE, ROBERT L PH 


MM 


MOORE SHELTON H Bw 


MOORE WILLIAM L PH 


MOORE 


(WILLIAM L 
RICHARD w 


CNY 
le M 


MOOY CHI 


MORATTI GINO (CT 


MORCOM RICHARD Jj WNE 


MOREHOUSE, LAURENCE C JR PH 


MOREHOUSE RO BERT H (KI 
MORELAND BEN x Pi 


MORGAN, BERTRAM (ENE 


MORGENSTERN HENRI NY) 


y 


MORICOLI “JOHN c sc 


MORIE, FRED C SL 


MORITZ. WILLIAM E 


I Pa 
MORMILE VICTOR §$ sc 


VIORNINGSTAR oTTO ENE 


MORONEY JOHN F NW K 


MOROZ. PETER J PH 


MORRELL 


CLYDE E WWE 


MORRILL, JOHN L GG 


MORRIS, EARL D DET 
MORRIS JOHN F AC 


MORRIS. JOHN K PV 


MORRIS, JOSEPH R QUE 


MORRIS, PARKER W Bw 


MORRIS, ROBERT F. (DET 
MORRISON, A. G. (UMW 
MORRISON 


MORRISON 


MORRI SON 


MORRISON 
MORRISSY 


MORROW ARTHUR R 


MORSE, A. REYNOLDS 
Co 14 1 


MORSE, CLIFFORD G. (CNY) 


MORSE GEORGE T. (NWK 


MOSAK JOHN B CHI 
DALE F 
MOSLO. BERNARD J CA 


MOSLO 


MOSHER DET 
ERNEST P CA 

4 Prospect 

moss ag Nv) 


MOSS JOHN CA) 





MOSS, NATHAN & NY 

moss HIBBERT W NW K 
MOSS, WILLIAM ™ WNE 
MOULTHROP, HOMER A PNW 
MOULTON, M scoTT sc 
MOXNESS, SVEN * _ ied 
MOYER ALFRED gE. ; BUF q 
MOYER "ROBERT ® WNE 
MOYLAN, JAMES J (TOL), 


MUCKENFUSS, THOMAS F PH 


MUELLER CHARLES 5S Mv 
MUELLER EUGENE E. (CT), H 
MUIR ANDREW c CHI), 
MULDER, STANLEY B DET) 
MULDOON THOMAS J NW K 
MULFORD DONALD E. PH 

, " , 
MULHOLLAND, W. G. (ONT 

I Queen S 
MULLER JOHN E CA 
MULLINS "DENIS J NWK 
MUNDHENKE, WILSON Ee sc 
MUNDY "WALDEMAR M CA) 
MUNGALL ROBERT A 

, w YY 
VIUNKACAY ERNEST A CA 
MUNN, HARRY O (SL 
MUNNS, DAVID ‘ NY 
MUNRO JOHN A. ONT 
ne 

MUNT, P. COLDWELL (ENE 
MUNYAK JOHP a NW K 
MURDOCH, COLIN D GG 
MURPHY, EDWARD B ENE 
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SKEEN WILLIAM | 
SKEIST, IRVING NW K 


SKELLEY. STUART R DET 


<s 


SKELLY, JAMES T jr PH 
, . n 


SKELTON OWEN E cH 
Ml 


SKIDMORE, RICHARD H PH 


SKIDMORE RUSSELL H NY 


SKIERMONT FRANK 
SKINNER HARVEY G 


SsKOOG DONN E mit 


‘ 


SKORUPS4, BERNARD 3 
H 


SKOV, ROBTRT I ec 


SKOW NORMAN o PH 


SKUTCH wit tiam G 


SLACK. JAMES W JR 


SLAGHT EMERY B 8 


SLAPNIK. JOSEPH 


SLATE JAMES ™M sc 


SLATER, JOHN G DET 


SLAVIN, FRONK CE 


SLINGLUFF, EUCENE 


sLIPP. ROY M™ Rsm 
SLOAN, JOHN It DET 


SLOANE, DAVID J 
SLOANE, GERARD H 
SLOANE 

SLOAT. JOHN E 


SLOBODZINSK! A 


SMACK KENNETH G NW K 


SMENNER,. ROLAND F NI 


SMENTKOWSK! JOSEPH G DET) 


SMIGEL, VICTOR B. (CHI) 


SMIGELSK!, GERALD G 
T i M 
SMITH, ALEX (TOL) 
401 Hamilt 
SMITH, ALLEN B. (NY) 
‘ x , St New ¥ k 
SMITH, ARTHUR A. (CA), I 
ry _ Commerce . 


SMITH, ARTHUR E NY Sr 


SMITH, ARTHUR L. (PH) 
smiTH “BRUCE A. (DET) 
smite = EARL ‘cD. 
SMITH. CLIFFORD R. (C1) 
SMITH, DAVID M., JR. (GG), H. Koch & Sons, 
SMITH DONALD Fr. NWK 
SMITH, DONALD L. (B81), S 
SMITH. F. EDWARD (CA 
SMITH FRED H PH) 14 
- h < 
SMITH, GEORGE D. (WNE 
SMITH, HAROLD F. (CA) 
. ; a 
SMITH, HERBERT A. T. (CT) 
48, We t. ¢ 


SMITH, JACQUE R. (WNE) 
, Hartfor 


SMITH, JAMES C. (GG) 
y A P 


SMITH, JAMES Q. (NI 
SMITH, JAMES V. (KC) 
Ra f ‘ Okla 
SMITH, JOE B. (GG), H 
. i. an . 
SMITH, JOHN A. (PH) 
a A stathor 


SMITH KIRK E GG) 


SMITH. LAWRENCE F DET 
: e Point > wt 

SMITH, MARSHALL O cul 

SMITH. NORMAN F WNE), P 


( I Cc n. N J 
SMITH. ORVILLE W cH 
. r 2 


SMITH. PAUL M. (SEO), C 
Die 1405 E. Whe 
SMITH, R. MOEN (PH), Wr 
Ne Bucks County, P 
SMITH. RICHARD A. (NWK), M 
M 75 Droys 


SMITH RICHARD P. (CHI 
SMITH ROBERT .. NWK 
SMITH ROBERT F. cHil 
SMITH ROBERT Mw TOL 
P 4 _ , 
SMITH, ROBROY A DET 
Mr 


SMITH. ROY A DET 


SMITH Ss J NY 


SMITH. THEODORE (CHI 


SMITH. W. MAYO (ENE 


SMITH. WALTER J PH 
SMITH WALTER R ENE 
SMITH. WAYNE NWP) 
SMITH WENDELL E PH 
SMITH. WILLARD K cA) 


SMITH WILLARD 5§& UMW 


SMITH. WItLiAM F sT 
t } 


SMITH WILLIAM # cT 


SMITH. WILLIAM ™ CA 


SMITH, WILLIAM M™ ENE 


SMITHSON JOHN A sc 
SMOLENSKI, WILFRIED 
SMOLKA. GEORGE (NY). Pa 

GEORGE R. (NWK 
Cr a: f r } + 


SMOLUK 


SNELL, ROBERT H. (BUF) 


SNYDER CHARLES J PI 
I er al Di P t 

SNYDER, DIRCK (DET), 
Ar Arbor, Mi 

SNYDER, EUGENE H. (CO) 
( 12, Ohio 
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SODERBERG. ERIC W cT 
Mi 


SOFRO LOUIS E, RSM) 
Pla I 
SOHR FREDERICK F., “JR 
S Ker ha, Wi 
SOIFER JOHN R. (NS), 
or Alberta, Canada 
SOKOL, te a 4. 


SOLLENBERGER, ‘ GEORGE 

souoP, su (CA), 

SOMERS, JAMES F. (WNE) 

SOMMERS. KENNETH A. (CHI 
ge he 4 


Pe n 
SONCRANT. DONALD T. TOL) 


4 
Ohi 

SORDILLO, VINCENT F. (WNE) 
Wo ake St., N Br 

SORENSEN, F. H. (CT), “Mair 
Conr 


ae HAROLD T PH) 


wood, Pa 


SORG “EARL H. OK) Tr} 
“ 80 N Trent 
SOULES EDWARD. B. (NWK) 
eering Co., 1217 Centra 


SOVIA Ceoric c rete 


Paul 4, Mir 


SPAAK ALBERT (NWK), 


SPAANSTRA LAMBER r (NWK 


SPACCIAPOLI AMERICO P PV 


SPAGNOLI PATSY . (CHI) 


s ww F cr 


SPALDING SAMUEL c., JR KI 
SPALTER, LEO (NY) 
SPARROW LAWRENCE ; R 
SPAULDING EUGENE o. TOL 
SPEAS CHARLES A Bw 
SPECHT, EDWARD A. (Pi 
SPECK NORTON t NW K 
P . 
SPECKTOR LEON #H sc 
SPEIER. ALBERT K NY 
SPaiany FRANK Y PH 


SPENCER, A. WILLIAM (RO 


SPENCER. CHARLES D NW K 
SPENCER HARVEY G sc 
SPENCER JOHN F 

SPENCER. MURRAY (ONT) 


SPESSARD,. CLAYTON | sc 


SPETH. HUGO H Sl 

SPIDLE LARRY lL SL 
SPIELMAN, HARRY R CHI 
SPILIS, SIGMUND R. (NI 
SPILLMAN KENNETH w sc 


SPINELLI, PAUL A BI 
SPINK, PETER W Sl 


SPIRER IRVIN E PH 
SPITZER. CARL J BI) 


SPITZIG, EDMUND WwW NWK 
( : N ark, } 


SPITZNAGEL JOHN F RO) 
SPIVAK SIDNEY G 


SPIWAK eng ne WNE 


SPODNYAK PAUL Cnn 
é I 
SPOKES, RAY E DET 

< x 
SPORCIC, JOSEPH A sc 
SPORING WILLIAM F. (MV 


( 10, Ohio 
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ah W. A. (ONT 
SPRANKLE, CORTES WN WWNE 
é H 
SPRANSY, GEORGE B MIL) 
JOHN 'G (Sc) 


Pp 


SQUIRES, 'W. KENNETH, (PI 
SROZYK Louis 4 CNY 


STAAB, GEORGE J NWK 


STABLER, ROBERT €E PH 


stacknouse DONALD F 
K-80, Ea st Pitt F 
STADTHERR _ NICHOLAS G. (PV 
STADTLER WALTER A. (NY 
STAFF, ARTHUR A. (WNE) 
STAFFORD THOMAS P. (GG 


STAGG, LAURA G PH P 


STAHL, Louis. (NY ’ 


€ f 
STAHL PHILIP. (NY 


STAHLBERG ERIC, JR WNE 


STAHLBERG PAUL (WNE 


( 


STAHMANN, JOHN A sc 


STANDER MAXWELL Bw 
STANEK THOMAS Jj Mit 
STANGE WALTER H CHI 


STANHOPE RUSSELL . DET 


STANLEY DAVID 
STANLEY, DONALD 


STANLEY, GORDON 
STANNETT, V 
STANSBURY 


STANSEL 

STANTON, JOHN tI 
STARCK, RICHARD 
STARIN, J. A. (NY 
STARK, WALTER ™ 
STECCA, EUGENE 
STECKER. FRED 
STEELE HARRY 
STEELE ROGER Cc 
STEERE FRANK W 
STEGMGAIER, THEODORE 
STEIMAN, ISRAEL PV 
STEIN, A. B 

STEIN GEORGE 

STEIN, JOSEPH 

STEIN, SIDNEY 


Pa 


STEINBERG. ALBERT H. (SEO 
STEINER, FRANK A sc 
STEINER, PHiIt L. (NY 


STEINHARDT RTLEY (NWK 


STEINMAN ROBERT sc 
STEINWANDTNER, FRANK M™ 


STELLINGS DONALD A ONT 


STENBERG, JOHN B RSM 


STENBERG, K. E. BIRGER (RSM 


amy om ARNOLD A. (SC), 
Bldg. 2712, Nimbus, Cali 
STENGER. HANS G (TOL), Ower 
Glass Cc Duragla Center, 14th 
Streets Toledo, Ohio 
STENMO DUANE S. (UMW), 
3333 Republic Ave Minnear 
STEPHEN, GEORGE W. (ONT) 
& Chemical Ltd., 1090 King 
I Onta 
asi ta JAMES H. (CI), R 
STERN, _JEROME J. (NWK) 
F ewoo 
STEUBNER JAMES. c CHI), 
R Minneape M 
STEUER EGON (NWK) 
STEVENS J. MURRAY (ENE 
anklir Ma 
STEVENS. ROBERT G CHI), 
000 Inter ate Rd., J 
STEVENS ROBERT L. (CHI), The 


T 


OU LAKE S N 
STEVENS WILLIAM T. 
1 Detroit j 
STEVENSON, HOWARD we 


Ag P 


4 
STEWART, BRUCE J. (PNW 


F ( h 


a CARROLL E. (BW 
STEWART FRANK E NWK), 
STEWART JAMES H. (WNE), 
STEWART JAMES M. (NWK 
STEWART 3000ne Ww (ENE 
STEWART JOE W Mil 
STEWART ROBERT 8B GG 
. 
STICKEL WESLEY N WNE) 
STILL HOBART T BUF 


STILWELL. W. M NY 
STIMPSON G 


STINE HERBERT G NW K 


STIRATELLI 8 A 


STIRRAT. JOHN R WNE 


STIVALA, SALVATORE S PH 
STIEGLER,. FREDERIC L 


STOCKER, LORNE C JR BW 


STOCKTON RICHARD E MV 


STOECKHERT, DR. KLAUS G 


STOEFFHAAS WALTER H 
STOESSER. MAURICE J ONT 


STOKES JERRY 


STOKES, WILLIAM J. B 
STOMP. ALVIN WN DET 


STONE ALBERT 

STONE SAM J CHi 
STOOPS, REGINALD NY 
STOPEK, BENJAMIN (NY 
STOREY JAMES QUE 
STORIN, GORDON K BUF 


STORMS, LEE B KI 


STOSE. HAROL 
STOTT, RICHARD (NY 


STOVER, HAROLD R WNE 





STOVER, ROBERT R SL 
STOWARZ TERRY Cc NW K 


STOWE, CLARENCE H. (MIL 
WE MARVIN C 


STRAIN IANITEL 

STRAIN STANLEY 
STRAIT AR Ww 
STRANATHAN 


STRANGE. CHARLES 


STRATTON 
STRAUSS R 


STRAUSS ROBE 


RAYM 

ROBE! JOSEPH J 

)BINO. FRANK IL 
STROM 

TROMAN. ROBERT 


R MBERG 


VALTER D 
ROBERT (NWK 
LESTER c sc 
MORTON 8B. (NWK 


;ES ROBERT F€& 


ARLE 
ERALD S$ 
SEPH T 


\WRENCE 


LLIVAN. MICHAEL W 
SULLIVAN RICHARD P 
ILLIVAN ROBERT D 
LTANY STEVEN J 


MMERFELT ERNON 


MMERS. ERNEST R cH 


SUMMERS, KENNETH R SL) 

Ir Hwy. = R 
SUMNER, EARL C MV), 126 
SUMNER, KINGSLEY E WNE) 

r ) Part A 
SUNDBERG CARL Ww (DET 
t ; 
SUNDERLAND, GEORGE 8B CT). 
SUNDSTROM GUNNAR 


SUNDSTROM. JOHN F ci 


SUPLISK!I, OTTO J JR. (NY) 
SUPNIK ROSS H PV) 
District. Fit _ 
SUSSMAN, VINCE (NWK 
SUTER, ERNEST P QUE 
SUTRO. FRED Cc JR Kc 
SVABEK JOHN E JR 
SVENSON,. CARL CT 
SWACKHAMER Fe 
SWAFFORD JOSE 
SWAIN, ALVAN E PH 
SWAIN ROBERT D BW 
SWAN. WILBUR ™M CHi 


SWANSON, FRANK O 
ART. GILBERT H 


SWARTZ, C. KENNETH NW K 


SWARTZ WILFRED R sc 


SWARTZBAUGH. PETER T TOL 


SWAZEY. EDWARD H sT 


SWEANEY ROBE RT W ca 
SWEELY JAMES Ss. (PH 
SWEENEY. EDWARD J WNE) 
SWEENEY. JOHN J 

SWEENEY. JOSEPH P Bw 
SWEET WILLIAM R PH 
SWEETS MARTIN KI 


SWELNIS JOHN 


SWENSON vicToR 


SWIFT GORDON 5 


cH 
WILLIAM NW K 


ROBERT 1 NS 


YMANSK!,. ED 


SYMKOWSKI|I 
SYMONS RALPH 8 RSM 


SZABO. PAU 
S7ZAJINA ‘saan t 

SZANTAY ELMER 
SZANTAY VIOLET 


SZARAWARSK!, CHESTER (NWK 


SZPILA JEROME 5S 
P 
SZUMSKI JOHN P 


TABOR. CARL J SL 
TAGAS, HOWARD J PNW 
TAIT GUY #H ss 

: ; 


TALBERT, NORBERT E. (NY), ‘ 
eh 


TALLMAN, LOUIS E sc 


TALMADGE, GEORGE C CA 


TALUBA ANTHONY P NWK 
St ‘ . " 

TANENBAUM, ELY (NY 

TANIS, EDWARD (NWK 

TANNER. GLENN A RSM 

TANNER, WALTER J NY 


TANQUARY ALBERT c 


TAPLIN THOMAS E€E RM 


TASH. SAM (SC 


TATES CHESTER R ss 
TATTER JOHN W 


TAUCHIN JOSEPH NY 
TAYLOR BERT 5S BW 

" . ; NY 
TAYLOR, GEORGE M DET 


TAYLOR, JAMES J ONT 
TAYLOR JOHN | 


TAYLE JOHN §S PH 
TAY OR JOSEPH o Bi 
TAYLOR, NE Lce c sc 
TAYLOR RICHARD G PH 
TAYLOR WALLACE L K 


TELSON, ERIC NY 
TEMPLE. WILLIAM A. (BW 


TENENBAUM, M. R DET 


TENNEY HOWARD A IR 
TEPLANSKY GEORGE J 


TERBRACK, JOHN C 
TER HORST, W. P 3 


TERHUNE FRANCIS L sc 
TERPAK ANTHONY RSM 


TERRY, CLAUDE S$ 

TESCHER, WILLIAM IL 
TEVES, FRED W. (ST 

THAL, BERNARD (ENE) 
THAYER, GORDON B DET 
THAYER RICHARD 1. (ENE 
THAYER, WARREN P., JR. (CI 


THE!IS, ROBERT €E CH! 


THEISS., ROY E. (GG 
: Calif 


alll 
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THEODORE 


THERRIEN 


THEVENET 


ALFRED 


RUBEN 


THEWS, RICHARD M 


THIEL, FRE 


THIERRY 


DE NY 


JOSEPH A 


THIES, t P DET 


THILK 
THOMANN 


THOMAS 


THOMAS. A 
THOMAS, A 


THOMAS 


P 
THOMAS, DAVID Lt BUF 
Kenr 


THOMAS 
THOMAS 


THOMAS 


THOMAS 


THOME 


THOMPSON 
THOMPSON 


THOMPSON 
THOMPSON 


THOMPSON 


THOMPSON 


THOMPSON 
THOMPSON 
THOMPSON 


THOMPSON 
THOMPSON 
THOMPSON 


THOMSON 


THOMSON 


THORESON 


THORNBURG 


THORNHILL 
THORNLEY 


THORNWAL 


THRASH 


THRELKELD D 


THROCKMORTON PETER €E UMW 


JOHN G 


RANSOM OD 


EDWARD 


RTHUR F 


RTHUR W 


CHARLES W 


ISLYN NWK 


PAUL E PH) 


PHILIP N 


. PH 


ALBERT C 


AUBUR.S 


HOWARD D 


JOHN 
JOHN P 
LESLIE F 


RICHARD 
WALLACE 
WESLEY R 


RICHARD K 


ROBERT (KC 
REIDER 
DAVID 


w. Ss. (NY 
ROBERT W 


D EVERETT 


DAVID Jj PI) 


PH 


NW K 


BUF 


PH 


PV 


RSM 


D 


SAUNDERS 


CHI 


MV 


REHU YVES v PH 


TREHUBENKO, GEORGI NK 


EMBLEY. JOHN F WWNE 


PETER NWK 
HOWARD 


TILP, ROBERT F 


TINGER R 
TINKHAM 


TIRPAK 


TOCHNER RVIN 


TODD ARTHUR WU TRUBENDORFER 
TODD RUSSELL VK TRUDEAU ROLL 


TODD. w 
TT, JAMES P 


TOEPEL WAL 


TRUMBULI RICHAR 


TOLBERT TRUMP. DON A 


TRUMP. ELMO H 


TOLDO 


TRUNK uc 


TRUSSELL 


MASZEWSK 
TOMB, HUGH 


TOME R 


TOMKIN TULLEY FREDERICK 


TOMLINSON ART? ? ? ep ULLGREN, HERBER 


TOMLINSON, CHARLES Vv TURKOVICH, PETER 


TURNER, FRED (ONT 


TOOKE WILLIAM R 
M TURNER HOWARD ™ 
TOOKER K ‘ 

" T NER Mi oO 
TOPE, RAYD URNE sAmeES 


TORAU GUNTHEF 


TORD!, RAY TURRELL MERTON R RO 


TORNBERG TUXSON, R. O ST 


TORRES TYRRELL FREDERICK S RO 


TOTH TYRRELL 


WILLIAM J JR NY 


TOTTEN TYSON ROBERT M WWNE 


JOHN 


TYTELL, BORIS H ENE 


TOUCHETTE 


TOWLER, DA 


TOWNE CARL 
TOWSLEY F E 


TOY RONALD B 


TRAFFORD ARTHUR 


TRAFLET, FREDERICK E 
TRAGESER, DAVID 


TRAUTWEILER, WINFIELD J 


THUEMMLER, RUDOLPH w DET : 
Ave D M TRAVIS, CHARLES W DET 
THURMOND, CHARLES D. (Sc 1 { 


UBER R r KC 


GORDON K NY UEDA 


TICE, CLARENCE E ci KANENORI 


TRAVIS 


Japar 
ULLMAN S| o PH 


TIERNEY, JOSEPH W. (BUF ‘ N 
‘ 1 TREER R B 
TIETJE NWK 


HELMUT G 
y N TREGLIA, THOMAS 
TIETZ, PAUL Cc. (CHI r ul V 


ULLMANN CHARLES 5S NY 





ROBERT 


ULRICH ERWIN Ww 


ULRICH JOHN CH 


UNDERWOOD THEODORE A 
UNDERWOOD WILLIAM F 


UNGETHUEM ELLSWORTH 


URBACH HERMAN 


URBAN, RICHARD E 


URBANIC ANTHONY 
USAB, MARTIN (SC) 


S4ANDIZAGA EUGEN 


R ROBERT 


ISEPH (NWK 
RD WwW 

ERA, SERGE C 

NE ALAN T 


VE DAVID Cc 


NTINE, JOHN P 


ERNEST 
ARM ND 
MAURICE Que 

ERG, H. W 


DARRELL 


ARTHUR K 


VAN DENBURGH. L. W JR NW K 


VANDENKERCKHOVEN, WILLIAM 


VAN DEVENTER Cc itt DET 


VAN DE WEGHE, MARIUS (NI 


VAN DUYNE HARRISON N NW K 


RSM 


DYCK 


EPPS, CLARENCE F. (RO), S 
( R R ter 
GEEM, RICHARD R. (BUF) 


HORN, R. G NY) 


NESS. PAUL J. (NWK), Van 


RAAPHORST, WILLIAM (DET) 
- 


x 
SCHOICK, IVAN (DET) 
M St sirmi 
VAN SICKLE, ROBERT W sT) 
VAN WINKLE, E. F. (SC) 


VARELA, ANDREW, A (SC) 


VARIE HAMILTON PH) 


VARNER. ARNOLD ™ DET 


VASSAR. THOMAS E Kl 


VAUGHAN, FRANCIS 8B PH 


VAUPELL JR PNW 


VAWTER Witt : BI 


VELLINGA JOHN cCHi 
VENNE JOSEPH R BI 
VENTURELLI VINCENT 5S RO) 


VERBURG, JOHN A MIL 
VERDERY. ROY 8B JR 


ERD! JOHN ™M NW K 


ERHEUL ROBERT DET 


VERSTEEG JAMES H 
ESILIND. PAUL 

EVERKA LEOPOLD 
EVIRIT. JAMES \ BUF 


EZzzos!I HUGH NW K 


EZZOSI SAMUEI D NW K 

tet ARTHUR R CHI 

INES GEORGE 
R N CARI u“ 

MNISGER. ROSS D BUF 


UMW 


ISNESK!, VERN N 


TALONE FRANCIS NWP) 


fITELLARO. JOHN J NY 


EGTLEN, J 


“s 


OGAN,. THOMAS W. (PI 


MARTIN (NY 


OGEl JOHN G NW K 


WALTER G NY 
wooprRow Jj Bw 
CLINTON J NY 


VOGEt 
VOIGT 


VOLIN JOHN F cH 


VOLKOBER, LOUIS V 


VOLLERSTEN,. JOHN 


VOLPINI DANTE | 


VON DOENHOFF. CARL 
’ A 


VONDRACEK CHARLES H 


VON HOLDT. JOHN W CHi 


VON TOERNE 
VOSKAMP, HENRY A JR NW iK 


THEODORE R NW K 
I I ‘ J 


Y N y 
ALFRED A NY) 
4 4 


VOSKIAN 


voss, A. cl) 


EMILE J. E. (SC), 8 ymeri 


Dyer R Santa Ar 


mberg- 


VOSS. CARROLL C NI 


na, 
VOSS. DONALD Jj Pi 


VUKSANOVICH MITCHELL ST 


WACHTER JOSEPH J 


: 
WADE. KENNETH S. B NW K 
WADHAMS. WILLIAM H Mv 


WADSWORTH, HOWARD ™M™ 


VADTKE, GEORGE W DET 
WAGNER AARON P NWFP 
WAGNER. HAROLD A PH 


WAGNER. RICHARD H RSM 


WAGNER. RONALD E TOL 


VAGNER,. VINCENT 5S PH 

WAHL WARREN P CHI 

} E Thi ~ 

WAKEFIELD, CHESTER A NWP 
109 W. ~ 

WAKEFIELD RICHARD B PH 

WALB T A NY) 

WALDON VERNON L ci 


WALES. CHARLES A JR sT 
’ F > 


WALFORD, JOHN P ONT 


ack I 
WALKER BENJAMIN M NW K 
WALKER, GEORGE T. (CH! 


WALKER J WARREN ENE 


WALKER KENNETH D JR 


f ’ a 

VALKER,. ROBERT L sT 
fain St H 

WALKER. WILLARD B NWP 
WALLACE, JAMES H ONT 


WALLACE, LEWIS C. (WNE 


WALLACE, ROBERT T Tol 


WALLACE, ROY (CA 


WALLESTAD, VICTOR C UMM 


WALLEY. DON C. (SL) 


WALLIS, BENEDICT L NY 


WALSH. JAMES A ONT 


VALSH. VINCENT E MV 


WALSTER. EDWARD H NY 


WALTER. JOHN, SR ONT 


WALTERS, A. L. (KC 


WALTERS, FRED Y., JR ONT 
. ” <E 


WALTERS HARRY €E 
WALTERS. KENNETH B ci 


SPE JOURNAI 





WALTERS, LINWOOD A PH 
r , Pp 


a 
WALY, ADNAN (NY 


WAMSLEY, STARLING (CI) 


WANCZUK, EDGAR A. (SC 

WANDERER, HARRY NY 

WANDSCHNEIDER, ALFRED W UMW 
: r ag . 


WANNER, LOUIS R NWP 


WANTUCH, JOHN P CHi) 
WARD, ANDREW Y PI 
WARD, FRANK J 


WARD JOHN A CHI 


WARD, ROBERT S ENE 
WARD, WILLIAM R JR co 
WARD WINSLOW A tit (NY 
WAREHAM, WILLIAM W NI 
WARGO, ANDREW J. (CT 
WARNER JACK c. (CA 


WARNER LOUIS A 
WARNOCK JOSEPF R 


WARP, JOHN R cH! 


WARREN ROBERT K 


WARRINER, W. C PH 
WASH, GEORGE (KC 
WASHBURN, EARL F Mit 


WASHING RAY R Tol 


WASILEWSKI! CASIMER €E NW K 


WATANABE, MASAO (OSA i 


WATERFIELO c F CA 
WATERHOUSE, BRUCE L DET 


WATKINS, WILLIAM B KI 


WATKINS, WILLIAM H CHI 
WATKINS, WILLIS T KC 


WATSON, E. RAY ONT ( 


WATSON, HARRY EDWARD (ONT 
NATSON STANLEY c UMW 
WATT GEORGE A. (SC 

WATTS CHARLES E sc 
WAUGH, CHARLES M CHI 

WAY, ROBERT B NWP 
WEAVER, ALFRED G PV 
WEAVER EBON P PH 


WEAVER, MILES A DET 
’ vA 


WEAVER PHILIP J 


WEAVER, ROBERT H 
WEAVER, WESLEY A 


WEAVER, WILEY H Bw 


WEBB EDWARD 1 (ss 
WEBB ‘JOHN A PH 
( ( } ker I 
WEBB KERMIT ay WRNE 
M A 
Wess, WILLIAM Y BW 
WEBBER “JAMES B. WNE), M 
: Mor nt 4 : 
WEBER. CARL E. (MV 


f Ohio 


WEBER, DICK W. (SS) 
Pe : 


WEBE HERBERT J NY 
WEBE JOHN E NL 


WEBE RAYMOND H 


ROBERT G 

R WESLEY FE 
WEBSTER HARLES R 

WEBSTER THOMAS 


WEEKS. W 


WEERSING 


WEGENER 


WEICHERT 


WEICHMANN EDMUND G 


WEIL 


WEILER 


WEINER BER 


WEINHART 


ERBERT 


ERBERT 


WEISBURS 


WEISBURS 


HENRY 
WELCH KENNETH 
WELCH LAWREN 
WELCH RAYMOND 


WELCH RICHARD 


WELCH WILLIAM 


WELLING, CHARLES E 


VELSH DANIEL G PH 


WELSH THOMAS J JR 


WENDELKEN EDWARD W 
WENGER EARL C NWK 
WENNERHOL™M BJORN NS 
WENNINGER BERNARD P UMW 
WENZEL ROBERT H sc 

WERBER WALTER E PH 
WERKMAN ROBERT T K<« 
WERNER ARNOLD c 

WERNER, STANLEY NY 


WERNER A a CHI 
WERTH FRANK C 
WESCHLER JOSEPH R 
WESLOWSK!, CHESTER T 
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THE MARK OF QUALITY 


Stepless oven temperature control 


BARBER 
COLMAN 


Wheeleo 
Instruments 


Here’s a new extruder for insulating wire with 
Teflon* resins built by Davis Electric Co., 10 Parker 
Street, Wallingford, Conn., that combines high 
production speeds with outstanding work quality. 
Every machine component reflects the most ad- 
vanced design ideas from the newly designed, 
electrically controlled tension pay-off to the five 
Wheelco Model 407 Capacitrols with saturable 
core reactors to provide smooth, stepless control 


for the machine's five ovens. 








*Registered duPont 


trade name 


insures high-quality results from 
new extruder for insulating wire 


Accurate temperature control, always on the button 
without lag or overshoot, goes a long way in main- 
taining product quality on high-production opera- 
tions like these. Wheelco 400 Series Capacitrols are 
available in six different control forms enabling you 
to choose the best one for your needs. All feature 
plug-in components for simplified maintenance and 
operating flexibility and operate on the thoroughly 
proved Wheelco “Electronic Control Principle.” Get 


more data by writing today for Bulletin F-6314-3. 


Hl 


New extruder built by Davis Electric Co. features five Wheelco 
Model 407 Capacitrols for stepless control of temperatures in 
each of the five ovens. All controls are concentrated at master 
panel for maximum operator convenience 


BARBER-COLMAN COMPANY 


Dept. F, 1575 Rock Street, Rockford, Illinois, U.S.A. 


BARBER-COLMAN of CANADA, Ltd., Dept 


F, Toronto and Montreal, Canada 
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NOW AVAILABLE... 
A BASIC, UNMODIFIED EPOXY RESIN 
C I B A ARALDITE® EPOXY 6005 


A POWERFUL 
NEW TOOL 


Araldite ' IN EPOXY 
Epoxy 6005 
exhibits: ; FORMULATING 


LOW VISCOSITY: 
(8000 eps. at 25° C) 


100% REACTIVITY 


HIGH EPOXY CONTENT ADHESIVES - BODY SOLDERS 
(5.25 mois /kg.) CASTING -COATINGS 


LONG POT LIFE IMPREGNATING 
HIGH HDT | LAMINATING -TOOLING - 


'e)''m ee) Re) - 1 
(ert nt a )) 


particularly in areas 


such as 


AT NO PREMIUM. PRICE 


‘In the U.S. and Canada. CIBA produces basic resins only 


CIBA COMPANY INC., Plastics Division, Kimberton, Pa 
Lj Please send me complete technical information on Araldite Ep xy 6005 


! am also interested in information on 


NAME 





COMPANY 





ADDRESS 


: BA city 


“FIRST IN EPOXIES" 
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is POSITIVE EJECTION®! 


Positive ejection is essential to “‘all-the-way”’ injection 
molding. ‘Stokes injection molding machines feature this 
exclusive operation that enables fully automatic degating 
and sorting —and even automatic handling of scrap. Man- 
ual set-up and occasional monitoring are the only atten- 
tions required by Stokes machines. 

The Stokes Advisory Service will supply complete data and 
application information—and, if desired, a production 
analysis on your own parts requirements. 


Plastics Equipment Division 
F. J. STOKES CORPORATION 


5500 Tabor Road, Philadelphia 20, Pa 
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SPEaking of Extrusion 


(Cor tinued fro P ge 109) 

. ee Every year more 
Practical Application 

machine, designed adequately Engineers Specify 


; 


exact adj iS 
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WE t/ 


THE STORY OF SPE 


new bDrocnu iD! 


Why? 


This airplane is a meter. It reflects 
the mounting demand for West 
mperature llers. Faster and 
better than our previous plane, it 
enables us to serve many more 
West-users as we once served rela- 
tively few personally, promptly, 
reliably. And many, many more 
plants— particularly where they're 
improving efficiency ire choos- 
ing West instruments. When you 
look into it, chances are yu 


« hoose West, too 


Tell us your application; 
we'll rush the right data. 


SALES OFFICES IN PRINCIPAL CITIES 


43598 W. MONTROSE, CHICAGO 41, ILL. 


British Plant: WEST INSTRUMENT LTD 
52 Regent St. Brighton 1, Sussex 
Represented in Canada by Upton. Bradeen & James 





SPE 15th Annual Technical Conference 
January 27-30, 1959 


The Hotel Commodore, New York City 


Introducing the Conference Committees 


Co-Chairmen, Vi vhait Irvin I. Rubin is presently vice president and 
Each committee is working ager of Robinson Plastics Corporation. During wa 
ANTEC the most successful was associated with Montrose Chemical Company. Subse- 


ce will be held at the Hotel quently, he was general manager of Colum Plastics 


January 27 through 30, 1959 Corporation. In 1957, he was President of the New York 
the Newark and New York Section of SPE, and is author of the pter “Moldings 


Practice” in Injection Molding, to be publ ! by SPE 


J. Martyn Voegtlen joined Celanese Corporation in 1938 
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How to reduce your mold costs 


D-M-E STANDARD MOLD BASES ¢a 


‘~? 


reqaquce 
desig age 
M 


D-M 


quare 
“of all D-M-E. 

ne added saving ol , 
her grades of CLEANER steel 


to n 


th D-M-E STANDARD MOLD 


over 1000 o-M-E Hf DETROIT MOLD ENGINEERING CO. 


SAneAne ee 6686 E. MeNICHOLS ROAD — DETROIT 12, MICHIGAN =— TWinbrook 1-1300 


BASES are always IN ; : . 
j N STE VERIES' 
STOCK at local D-M-E - . Contact Your Nearest Branch FOR FASTER DELIVE RIE ) 





Branches ready for =_ 1217 CENTRAL AVE. S901 W. DIVISION ST. — 3700 S. MAIN ST 
IMMEDIATE DE- ant HILLSIDE, NW. J. CHICAGO, ILL. LOS ANGELES, CAL. | 
VERY 502 BROOKPARK RO $58 LEO STREET 


WRITE TODAY FOR 3 ) D-M-E CORP. - CLEVELAND, 0. DAYTON, 0. 
170 PAGE CATALOG \aD-M-E,OF*CANADAY= 156 nonsewan ave. TORONTO, ONT. 

















SPE JOURNAL, Jum 





National 


ndustry 
grapnl al Se 
RETECS 


iraw iron a 


ross 


ence shows that 


of the attendances 


side the territory 


sponsoring Section 
are completely 
SPE’s aims 


, 
information in the plas 


to dissemlr 


Just two short years 
Midwest Section 
RETEC. This ty; 
nas p oved to be 
SIX more were 

drawing a total 


Ly 1600. In addition. 10st ol 
RETECS published a P eprint 
of the papers presented. Many 
these Books al til] 


, 
300k 


I sh the National Offic: 
Seven RETECS are 
1958, and two for 1959. Location: 
dates and subjects of RETECS 


yroved t 


the 1958-1959 


scheduled 


ap 
al WwW 
or vou 
rowth TEC 
im has mad to 


LE 
1 
la 


egulations governing the 
ation of RETEC dates 

National Council be instituted 

regulations have been set 


sure that all Sections 


DY 


ip 
nave an equa 
opportunity to sponso a RETEC 
and to maintain the high standa: 
of quality already established by 
previous RETECS 

Abstracts of the rules governing 


RETECS follow: 


\ 
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MEMBERSHIP 
BAROMETER 





NEW TOTAL 
MEMBERSHIP 


Members in good standing plus 


applications in process. 


Dear SPE Member: 


Prompt remittance of your So- 
ciety’s annual dues will be greatly 
appreciated. Your invoice for the 
1958-1959 fiscal year, PAYABLE 
ON OR BEFORE JULY 1, has prob- 
ably just reached your desk. 

Immediate payment will assure 
you of uninterrupted receipt of your 
SPE Journal and continuation of all 
other benefits of membership. It will 
also eliminate the necessity and ex- 
pense of our National Office bother- 
ing you with numerous 


reminders 
of arrears. 


May we have your cooperation? 


Sincerely yours, 


Lu hone. 


Chairman, National 
Membership Committee 
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FINGERS... to pay a premium 


for compounded thermoplastics... 
when you can use PMS Dry 
Colorants: obtain perfect color 
results with any thermoplastic, 
end inventory problems 


LIKE PROOF? Write for full de- 


tails, prices and information. 


PLASTIC MOLDERS_/ [LR 
SUPPLY CO., INC. 
; ‘4 Sout - me | \ ) 
Plainfield 6.5555, | QS 
SANDUSKY, OHIO, Plant 


1730 Columbus Ave. 


Phone MAin 5-2415 


CHICAGO WAREHOUSE and SALES OFFICE 
Phone SHelldrake 3-1119 


el 


WORCESTER, MASS., Office 


Phone PLeasant 5-1088 


ABOUT 
a 


F. W. Reinhart Cc. N. Ellis 


Dr. Frank W. Reinhart recelving the honorary degree 
of Doctor of Science from Dr. Calvert N. Ellis, Presi- 
dent, Juniata College, Huntington, Pa., on April 17, 
1958. 

Dr. Reinhart was cited for distinguished service in 
research and standards with respect to plastics in his 
capacity as Chief, Plastics Section, National Bureau of 
Standards, and for outstanding contributions to his 
alma mater. He graduated summa cum laude as a 
bachelor of science from Juniata College in 1930, and 
served from 1930 to 1937 on its faculty 

National President, R. K. Gossett, and Executive 
Secretary, Thomas A. Bissell, represented the SPE 
at the ceremony, honoring Dr. Reinhart, who has served 
SPE as National President, and is now a member of the 
National Executive Committee and Council 


Murray Nadel (New York Section) has been appointed 
treasurer of Augusta Plastics, Inc., and Sapery Prod- 
ucts, Inc. Mr. Nadel has been general manager, a title 
which he will retain, and has been with the two com- 


panies for the past three years 


Mario J. Petretti, former vice president in charge 
engineering for Camfield Fiberglass Plastics Corp., 
Zeeland Michigan, has joined Product Tex hniques, Inc 
Hudson, Ohio, as vice president in charge of sales for 
the Midwestern region. Product Techniques is a national 
sales and service organization handling raw material 
for the reinforced plastics industry. Mr. Petretti has 
established headquarters in Grand Haven, Michigan 
He is President of the Southeastern Ohio Sect of SPE 


Arthur B. Keown (Toledo Section) has bes n made dis 
trict manager of Plastic Molders Supply Co., Inc., of 
Ohio 


Donald L. McCuen, Non-Section, has joined the Indus- 
trial Chemicals Division of Pittsburgh Coke and 
Chemical Company as a sales representative. M): 
McCuen was formerly technical representative of 
W. R. Grace and Company’s Polymer Chemicals Divi- 
sion, and president of his own manufacturing firm, 
McCuen Products, Inc. He also served as consultant to 
Southwestern Research Corporation, and was technical 
representative with Naugatuck Chemical Division of 
U. S. Rubber Company 
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Dr. Alex Sacher, technical! 
director of Standard Insula- 
tion Company spoke before 
the student chapter of the 
American Institute of 
Chemical Engineers at City 
College ol Ne W York on 
April 3. The talk was part 
of a campaign sponsored by 
SPE’s New York Section to 
encourage plastic S study 
among engineering students 
D1 Sache disc ussed \re- 
cent developments in 


field of reinforced plastics, 


with special emphasis on missile development. Without 


r 

these materials, our space satellites could not have beer 
launched—at least at this time. Although sufficient 

could have been used in the cone to protect the satellite 
its weight would have been prohibitive for launchin 
with existing fuels. The plastics material not only re- 
tained its strength at temperatures above 1000°F, but 
weighed only 0.065 lb/in as opposed to 0.28 for steel 
Dr. Sacher’s talk elicited a host of questions by the 


attendees 


Leonard E. Elterman, New York Section, has 
elected president of Gemloid Corporation. A pionee: 
the plastics molding and finishing business, Mr. El 
, 


man was formerly president of Popular Plastic | 


Corporation and several related corporations 


Horace S. Riggs has been elected vice president 
district manager of Plastics Material Sales Co., 
wood, N.J. Mr. Riggs is a member of the Rhode 
and Southeastern Massachusetts Section, SPE 


Edward A. Clout, a member of the Quebec Section 
been appointed Supervisor of the calendered mat 
division of Canadian Resins and Chemicals, Ltd 
graduate of McGill University, Mr. Clout has been wi 
Canadian Resins since 1952. He was formerly sal 


supervisor of granular products for the firn 


Foster J. Young has bee: 
appointed manager ol pla 

tics research for Goodyea 
Tire and Rubber Company 
A member of the Cleveland- 
Akron Section, SPE, M 

Young has been associate 
with Goodyear since 1926 


numbe1 ot ditterent T 
including Goodvye 
aft subsidia 
constructed the Navy 
ships Akron and Macor 
Born in Chillicothe, Ohio 
Young graduated fro1 
Ohio State University ith ; 5. degree in Mechar 
Engineering 


Victor Q. Merrill (Newark Section) has been appoint: 
district manager of Plastic Molders Supply C 


Fanwood, N.J 


Thomas A. Bissell, SPE Exe: 

ticipated in a panel discussion on 

gineering Society Publications Superi 

Media,” at the meeting of the cour of Engin 
Society Secretaries, Cle veland., Ohio May 12-14 
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PRODUCT-DESIGN 


MEMOS 


FROM DUREZ 


Meets difficult 
insulation and 


molding specs 


Chis commutator for an electronic card ter requires a mold 
ing material that resists arcing, retains high insulation values 
and dimensional stability at high temperatures and 90 rela 
tive humidity. Durez 16694 diallyl phthalate does the job: also 
provides critical dimensional accuracy between 12 terminal 
inserts. For techr | data on 16694 f 


DC-8 employs 
fire-retardant 


Hetron’ parts 


Cabin ventilation cockpit glare eld and Iight-diffuser 
panel in the new Douglas DC-8 jetliner are molded of Hetror 
fire-retardant polyester. This Durez mater 

self-extinguishing without additives. 7/ 


> ~— Rae a 
Request the comple ald i¢ 


Moided ring 
cuts cost of 


electric motor 


\ special moldis 


mutator rings that need 


ne re incor 
porated into electric motors and generat i hit of tl 


c 


metal contact rings is impervious to dirt, moisture. Rings ar 


molded of Dur ( high-impact gla i 1 phenol 
pa ghia C eC 1c 


j on ori 


PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 


1106 Walck Road, North Tonawanda, N. Y. 





immediately available 
in two types 


National 


CYCLOHEXANOL 


National Aniline can deliver cors or drums of this 
important secondary alcohol from substantial Allied 
Chemical-integrated production in two types: 


NAXOL— 100% material 
NAXOL D — freezing point depressed 


Both are high quality products, low in ketones, phenol 
and moisture, made by a highly-efficient, direct 
catalytic process at our modern Hopewell, Va. plant. 


If you use or contemplate using this versatile solvent 
and intermediate, we will welcome your inquiry for 
specifications, sample, price and delivery quotation 


on C/L or L/C/L quantities. 


"Trade Mork 


I Tfexe. 


hemical 
Hi, 


NATIONAL ANILINE DIVISION ALLIED CHEMICAL CORPORATION + 40 RECTOR STREET, NEW YORK 6, N. Y. 


Akron = Atlonta Boston Charlotte Chettancoge Chicago Greensboro os Angeles New Orleans Philadelphia Portland, Ore Providence San Francisco Toronto 
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Committee Reports © 


Editor Don Biklen Jerome D. Bassin, Chairman, Cast- 
ing and Plastics Tooling 





The ope of tl 
rom non 
° owas to include plastics 
Professional Activities Groups sean ail ak de 
4 S containing pertinent 
past five years will 
The g oup ol 
HE Administrative Section of John H. Myers, Chairman, Ex- me D. Bassi: 
the Professional Activities Group trusion al as Chairman 
met during the recent ANTEC in wil 
Detroit and the following he defi yn ym and termi Dr. Alex Sacher, Chairman, Lami- 
down of the meetings of the indi T y or xtrusion and | nated and Reinforced Plastics 
vidual groups hese for the ind y to t A ten-man erin mm 
Some of this informatio: ' 
have appeared previously in thi rchers and pi ors < ~ . combined 
port, but because of the impo nce getl ny h | im of the enla 
of PAG, we want to activ ion h w I d oral S ANTEC session or 
many SPE members as } lected by the 3 nt wer yhi tics. Forty attended the 
‘el : ng and elected 
Standard Insulatior 
lairmar and nold Sala _ of Henry T. Plant 
Highlights of Meeting N.R.M., Secretary Vice Chairma: 
Donald R. Gray, Chairman, Plastics appoint the S¢ 
in Buildings Gordon K. Storin, Chairman, Fin- 
Scope of group is study of ] ishing Edward W. Vaill, Chairman, Com- 


of buildings or as a rmanen art RETEC m« I ana progran j Che 
mal scope will be issued. Althoug 1. The 


tics used either during struc , This UT planni yn a fall pression Molding 


SC 


of the building itself nal 

Robert R. Moyer, Chairman, Injec- 

tion Molding 
The group will center its present Stori 

activities on preparing abstracts o! I , arbor 7 rmal Robert 

literature on injection molding and Miller of Carborundum, Vice Chair- 2 

gating technology The group ol nan ichard Filip li f rte cal papers 

19 membe >. les te d Robe rt M IVE 10M Fin ning | S ( tary : 1 Oo prese ntation 

of Monsanto, Chairman: Gene Cai John Bjorkster i 3jorkster ; 3. Research ol 

of Yardley Plastics, Vice Chairman search Laborato ygram Chai which can be perfo 

and A. Reynolds Morse of Injection man ties available to the group membe1 

Molders Supply, Secretary through their companies. Such p 

Thomas A. DeMarco, Chairman, ects shall be benefi 


, . . . Liaison with Sections and the industry to maintain 
Charles C. Davis, Jr., Chairman, an , ene an 
Two bulletins were i ( } tact with and offer assistance to the 


Metals for Plastics Molds ' . seine 
5 first discuss »-ordination of Sec- committees responsible for the SPE 


The task group unde: ‘ . , 7 ir . 
Elliott . Elect E des tion PAG activities with National Annual Technical Conferences 
J Oo »I AeCC irik AULO 4l \ 


, and the recruiting of 26 local Chair- 4. Maintenance of contact with 
prepare entative specifications I _ 1 . . . 
I F . , men I ‘alt with ascer- the SPE Regional! Sections to assist 
surface finish, specifically on lens . 
— = = r " taining arez interest Some them In tnel program 
molds. The Steering Committee will 


elect officers for 1958. Standard pro- 
cedure will be followed for 1959 


local grou; were yund == large when information on compression 

enough be Task Committees in molding is desired 

Group meeting was attended by 23 themecives & Discussion : the number 
subject groups to be set up depend- 

Max M. Lee, Chairman, Plastics in ing upon the interest shown within 

Electrical Insulation the Section. These subject groups 

Lawrence D. Barr, Chairman, Attendance was 48 at the dinne1 will be cold powder molding; RF 


Forming and 71 at the meeting. The scope preheated powder molding; plung« 


members 


The group will begin a literatun was defined to avoid conflict and molding; finishing and machining o 
search on forming under the direc- duplication of efforts. The largest molded parts: and correlation of 
tion of Arthur Rowe; issue a News- single task groups deal with printed plasticities 
letter for communication: and de- wiring and casting resins. The task Officers elected are Edward W 
fine an area of the industry be group on fillers for casting resins Vaill, Bakelite, Chairman; C 
covered by the group. The 12 mem- has prepared bibliography and ab- Norris, General Industries, 
bers present elected Lawrence D stracts on 138 articles from 1951 to Chairman; Clint White, F. J. Stokes 
Barr, Chairman; Donald Davis, Vice date. Officers for the coming year Co., Secretary 
Chairman; and Richard Lee, Secre- are Max M. Lee, General Electric, submitted by 
tary Fort Wayne, Chairman; Dr. Hyman Walter A. Gammel. Sr. 
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Finishing 
Molded Parts 
A. Landall, 


Compression Molding PAG 
Che Compression Molding 
PAG met at ANTEC 


wir . et 


G oup 
Detroit 
eport 


Corp 


t 


Correlation of 


ed tft ; the 


available from 
Plastics Co A 
Electric Co F 
Chemical Co.; 


a three neetings eacn 


ANTEC: in May o 
september or Octobe 


discussed, and 


It was agreed 


should endeavor 


nterest among 


best be accomplished through liaison 


with Sections 


ta ae veloped 
. tor assistant 

to Chemical + , 

Profe nal 

‘ OLlessiOniia 


each Section. The 


that these 
ments of 
ir group be 


Meet ngs 


) and data 
om E. Vaill, Bakelite Co 
rT Monsanto Chemical 

Durez Plastics Co 
we) F. Reynolds, 
R Bell, IBM, 

. pt Bulldog 


Extrusion PAG 


te! minology 


an d 
Data available from 
General 
Western Electric Co.; 
Behr-Manning Co 
Plasticities 


Landall, 
Donohue, Monsanto 
E. Vaill, Bakelite Co tion will be edited fo: 


to obtain greate 


molde: S 


Cop es of all reports and 
will be d 
Activities Chairman of nust know what they 
group will 
reports 
forthcoming 
announced at Sectio1 


The project of 
s underway. A second 


Machining oi project—to sponsor symposia on ex- 
trusion designed for extruders—is 


Electric Co just beginning 
Wheelabrato The group plans to conduct sym- 
posia fo! the processors to present 


Data basic extrusion theory in a form de- 
Durez 
General 


signed to be understood by the av- 


Mathematics will be 


held to a minimum and the 


Borro, 


erage processol! 


that the group ease of understanding 


al will be compiled 


presel! 


This could authorities and 
speakers Time W ll be 
small groups to discuss 


equests lems with the speak« 
help processors, 


rected to the To 


request have discussed or 
and announce- nformation is need 
meetings of Those _ interested 
should send the follow 


ion: name and mai 
company affiliation 


Edward W. Vaill 


Chairman could be helped by an 


held locally 


such a manne! 


symposium 
sented in 
( ould 


formation given 


understand and 


standardization of John H. Myers 


Chairman 





VW Technical Meetings Calendar 


15TH ANTEC 
January 27-30, 1959, The Commodore Hotel, 
New York City 

see pages 116-117) 











1958 RETECS 


Plastics in the Automotive Industry 
September 12, 1958, St. Clair Inn, Detroit, Mich. 
to John D. Young, E. I. du Pont 
13000 W. Seven Mile Rd., De- 





rormation write 
irs & Co., Inc 
Mict 


Plastics in Packaging 
October 1, 1958, Statler Hotel, Hartford, Conn. 
information write to Blakely McNeill, Fuller Brush 
3580 Main St., Hartford 15, Conn 


Epoxies 

October 21, 1958, Curtis Hotel, Minneapolis, Minn. 
BF’ nformation write to Russ Kirby, Minnesota Mining 
and Manufacturing Co., 900 Farquier, St. Paul, Minn 


Electronics 
October 24, 1958, Stanford Research Institute, 
Menlo Park, Calif. 


information write to Julius W. Palen, c/o Lenkurt 


ric Co., Inc., San Carlos, Calif 


Advances in Injection Molding 
November 6, 1958, Sheraton Hotel, Philadelphia, Pa. 


write to Edward Fitzpatrick, F. J. 
Olney Post Office, Philadelphia, Pa. 


For information 
Stokes Machine Co., 


Building and Construction 
November 13, 1958, Ambassador Hotel, 
Los Angeles, Calif. 
For information write to John Delmonte, Furane Plas- 


tics, Inc., 4516 Brazil St., Los Angeles, Calif 








1959 RETECS 
(Scheduled before June 1959) 
Plastics in the Metal Industry 
May 7, 1959, Penn-Sheraton Hotel, Pittsburgh, Pa. 
For information write to John Parks, Hydraulic Press 
Manufacturing Co., 512 Empire Bldg., Pittsburgh 22, Pa. 





Starting with this issue, the SPE Technical 
Meetings Calendar will be published each month 
as a separate feature. It will eventually include 
forthcoming Section Meeting information such as 
time and place of meeting, name of technical 
speaker and subject of talk. Section News Report- 
ers are urged to send this information on their fall 
meeting schedules to the Editor as soon as it be- 


comes available 
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Detroit 


Plastics vs. Rubber 


Russ Stanhope 


The April meeting was held 
General Motors Technical 
Members and guests totaling 
were present for the tou 
Cente! preceding the 
meeting 

The speaker of the evening \ 
J. H. Overwein, Director of Labora- 
tories, Inland Mfg. Div., G.M.C., and 
Chairman of General Motors Rub- 
ber and Plastics Committee 

Mr. Overwein presented 
interesting program on 
Rubber, and its use in the 
bile. An open discussion 


talk indicated strong inte 
field 


Binghamton 





Plastics Research 


Leo J. Pranitis 
The Binghamton Sect on met at 
the Vestal Steak House on April 24 
Russell M. Houghton of 


Conap Company prologue his sched- 


to heal 


uled speech on plastics research 


with a very interesting commentary 
on the relation of science t 
Mi Houghton’s views 


pre ssed “from the labo 


oO politics 


on the level with the 

vel” 

This short. well-delivered 
was followed by an informal, off- 
the-cuff presentation ol his topic, 
Plastics Research and Develop- 
ment Fact or Fan y trom a Man- 
ager’s Viewpoint.” Mr. Houghton’s 
philosophy of research and devel- 
opment was summed up in the 
statement “when an innovation is to 
be carried out in technical matters, 


the inventive idea represents but a 
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Central Indiana 





High Impact Acrylic 
Bill Neville 


| eeting was 
called to d by Steve Ransburg 
President who then asked Gens 
Quear, National Director, for a re 
port on the National Program. Mr 
Queat reported that the next Na- 
tional Council meeting would b 
held in Indianapolis on June 20, tl 
details to follow later 
Gene McMahon 


nal introduced J 


Progra 


vorable 
njyection methods 
Spence r com l ided his sple n- 
preset ntatior 
iestion anda 


slippe ry 

available 

been 

already 3 I he 


other on 


Two duels 
cheduled 

rseshoe court, and the 
the volley ball court. Walt “Slider” 
Ellsworth has challenged Gene 
Quear on the 
Western Electric 


have challenged the Delco 


Leane inger range, 


Short 


n a volley ball con- 


St. Louis 


Acrylic Copolymer 


R. A. Karasek 


Louis Chapte1 
meeting at the Prim 
Tuesday, Apri 
neeting was called to orde1 
Robert McDorman There 


short talk given by Richard Baum- 


The St 
April 


Restaurant, 


was a 


relative to ou financial 
Harold Holz. who 


membership to the 


The speaker was J. B. Spence: 
Rohm and Haas. The subject of his 
“Acrylic 


Spencer discussed the 


speech was Copolyme: 


Implex.” Mr 
fact that several categories or grades 
of Implex are quite different as fa 
as flexibility, impact and other prop- 
Samples of 


erties are concerned 


Implex were shown to the group, 


and Mi 


why each item was made of that 


Spence! gave the reason 


particular Implex material. In view 
yf the fact that this material is 


elatively new to the field. it was 
ry interesting to : 


cs 





Pioneer Valley 





Molding Techniques for Polyolefins 


Gerald E. Berlyn 


) rie iples 

o when 

the newer polyolefins. The 
principles of good mold and 
design apply to high density 
lyethvlene and polypropyle ne as 
» other thermoplastics. The 


al properties of the material 


be carefully considered during 

ign stages 

Sage advice was ffered by 
R issell D Har na Technical 
ce Supervisor, Hercules Plas- 
Laboratories, to the Pionee1 
Section at their Ap: meet- 
Hanna went discuss 
design considerations with 
to these ne' ri terials 
shrinkage 
ylefins heavy bs 


ts should be 


ise ol high ! 
bosses 
avoided and 
tions should be as uniform 
ble. Any kind of mold set-up 
ised. Polyolefins have been 
two- and thre -plate molds 
inner innerless, valve gated 
Balanced cavity ana inne! 
its are preterred The gate size 
small multiple cavity work will 
from .015 to .045 inches for 

sh density polyethylene and 
slightly larger for polypropylene 
Round gates or divergent type pin- 
point gates are recommended wher- 
ever possible. The gate land length 
should be held in the range of .040 
inches to prevent undue 
drop. Sink marks and suckback will 
substantially with a 


pressure 
I 


be reduced 
rapid “freeze-off” at the gate. Gates 
of .090 inches or more are required 
for heavy section parts or cavities 
with long flow. Modified gating ar- 
rangements such as tab gates, jump 
gates, or center back gates can be 
applied where required. Gate loca- 
tion is determined by the piece part 
in accordance with already estab- 
lished principles. Generally speak- 
ing, multiple gating is not recom- 
mended because of problems with 
weld lines and warpage due to dif- 
ferential shrinkage 

Castings are best removed by a 
because they will 
Ejector pins 


stripper plate 


minimize distortion 
should be large if used. Air ejection 
is often satisfactory 

A most important requirement fo1 
polyolefin molds is accurate tem- 
perature This aids both 
mold fill and mold shrinkage. More 
cooling is required at the gate, al- 


control 


lowing higher temperatures at the 
cavity extremities. This will allow 


126 


the last material entering the cav- 
ity, which is hotter, to set ip at the 
Same rate as the first material which 
has traveled to the cavity extremity 
Thus distortion due to differential 
shrinkage can be minimized 
Standard 
quite satisfactory for use with the 


molding equipment is 


however, certain 
Higher 


cylinder temperatures are required 


newer polyolefin 


requirements are evident 


because of the higher melting points 


of these two materials. Greate: 


heating capacity is required because 


the specific heat of polyolefins is 


from 1% to 3 times greater than 
other materials. The high specifi 
volume of polyolefins means that 
larger capacity machines are need- 


ed Generally machine 


capacities 
to 2/3 de- 


pending upon age and condition of 


can be reduced from % 


the equipment 

Polypropylene is particularly sen- 
sitive to injection pressures and ram 
speed. High injection speed will help 
get the material to fill the cavity 
properly before it sets up. Sufficien 
ram pressure Is necessary to prevent 
shrinks. Molding 
change part characteristics drasti- 
cally. Higher stock and mold tem- 
peratures will give a better finish 
shrinkage 


conditions can 


but will also increase 


Conversely, lowe: temperatures 


mean less shrinkage as well as 


greater tensile strength, stiffness 
and impact strength 

During the question and discus- 
sion period that followed, Mr. Hanna 
brought out that oxidation stabiliza- 
tion is the key to polypropylene 
production and is the reason why 
more people are not in the business 


today 


Baltimore-Washington 





Technical Forum 


George Flanagan 


About 55 attended the excellent 
forum at Mergenthaler Vocational- 
Technical High School in Baltimore 
on March 11. Dan Nitzberg was the 
General Chairman. The event was 
the major activity for the 1957-1958 
season of the Professional and Ed- 
ucation Committee 

H. E. Ziefle, Principal of the 
school, gave the address of welcome. 
He also spoke at the luncheon, at 
which time he explained the or- 


ganization and function of the 


1 


> 
hool. Before tl t if 


he sta 
noon § son, a numbe1 
guided the SPE group oO! 
the school facilities 

Four of the SPE National Officers 
attended the Technical Forum. They 
were R K Gossett, Georgt W 
Martin, Jr.. G. Palmer Humphrey 
and Thomas A Bissell All were 1n- 
troduced at the luncheon. National 
President Gossett and Executive 
Secretary 
SPE activities 

Five papers were read aul 


}, 
Ly 


Bissell spoke brief 


morning session. This portion the 
Elliott 


remalning papers 


meeting was chaired by 
Pierce. The fou 


presented 


| rnoon 


Flat 
ian- 


tr Va 
the papers, 
Second Anni 


Was 


Besi 
ficers, those 
d stance 
Weaver f I 
and Karl Hellir 


Virginia 


Central New York 





Cars and Plastics 
Frederick E. Ruhe 


The Central New York Section 
held its April meeting at 
Moran’s in Syracuse. There were 36 
men present to enjoy a dinner of 
lobster tails. The 
of the meeting was conducted by 
Vice President A. E. Krawcek in the 
absence of Jim Lampman. The Sec- 
tion voted in favor of limiting the 
term of office of National Council 
Secretary reported 
members had been 


business portion 


members. The 
that 16 new 
processed into the Section with 30 
already on the roster. This looks 
like an auspicious beginning 

The last meeting for the spring 
will be on May 8th. The speaker 
will be Mr. Joseph Tierney of 
Houghton Laboratories in Olean 
His subject will be “Plastics in 
Tooling”. 

The guest speaker of the April 
meeting was Dr. E. R. Storfer of 
the Organic Materials Laboratory of 
Chrysler Corporation. His subject 
“Automobiles and Plastics” was 
enthusiastically received. He reports 
that plastics now in use are here to 
stay. Each new application is a 
stepping stone to new fields. An ex- 
ample of the acceptance of plastics 
is the push button gear shift con- 
trols. These answer the need for 


transmission of _ light electrical 
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properties, heat resistance and even 
a pleasant feel to the operator's 
finger. Dr. Storfer stated that a 
study of cost factors is necessary fo1 
they may show that a plastics at 
$1.00 per 
ically used in place of metal 
Among the plastics Dr 


enumerated as having found a place 


pound could be econom- 
Storfe1 
in the auto industry wer 


premixes, 


reinforced plastics, vinyls, 


foams 
acetate, butyrate nylon phenolics, 
polyesters, styrenes, linea polys th- 
ylene and many new fields 

I high polyme: substances 
polymers and spinnable hig 
ymers, Deirin, 


: , 
otne new mate als hold 


Lexan, Pentone 
iO all 
speak *! snowed 
but 
handed ou 
was li 


4} 
ne 


Pittsburgh 


Automatic Molding 


John E. Parks 


i I Executi\ 
as A. Bissell. Both 
\ U offered the | i 
Nat onal Office tl 


essary between 


he National Office 
1958-1959 


e yea 


ISCUSSE€ d too 


ious types auxiliary equipment 


molding. His talk 


was excellent, and an _ interesting 


ior this type of 


question and answer period fol- 


lowed 

The newly elected officers of the 
Section were announced. They are: 
Leonard Louik, Bruce Molded Plas- 
tic Products, Inc., President: John 
E. Parks, Hydraulic Press Mfg. Co.., 
Vice President; Mitchell Parker, 
Jr., Parker Plastics Corp., Secretary 
Charles Shanta, Shanta Develop- 
ment Co., Treasurer; and Joseph B 
Schmitt, Koppers Co., Inc., National 
Director. Three new members of 
the Board of Directors are: Vincent 
J. Giardina, General Molds and 
Plastics Corp.; R. H. Hornickel, 
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Mine Safety Appliances Co I 
George H Coleman, E. I duPont de 
Nemours and Co., In 

John Parks ogram Chairman, 
briefly discussed the Pittsburgh 
Section RETEC “Plastics in 
Metal Industry which 
for May 7, 1959. M 
nounced Io! 
Annual Stag P 
Daniels Fa 
19 This will be 
the 1957-1958 


scnea 


pians 


New York 


Linear Polyethylene 
Charles C. Orr 


of high melt index materials were 
reviewed. and design considerations 
for parts and molds which perrnit 
the processo! to take advantage ol 
the properties of linea! polyethylene 
were discussed 

Peter D. Monti, also of Celanes« 
Tech- 
Poly- 


ethvlene.” He discussed sone ol the 


delivered a paper on ‘The 
niques ol Extruding Linew! 


desirable features which should be 
incorporate d in the screw and dies 
and us¢ d slides to illustrate some ol 


: ' va 
techniques deve loped for sheet 


tubular 


rusion 


isions and 
discussed 
ntal phe - 

volvme! 


pbsequent 





Golden Gate’s new officers are, left to 
right, F. M. Rae, Publicity, Western Plastics 
Magazine; L. Faber, Program, Electric Mfg 
Co.; J. Palen, Past President, Lenkurt Elec 
tric Co N. F. Frost, President, Plastic 


Factors, Inc.; J. Turner, Secretary, U of C 


Radiation Laboratory; W. C. Hodges, Direc 
tor, Hodges Chemical Co.; and GC. Magruder 


Publicity, Plastic Factors, Inc 

Officers not shown are R. Stewart, Vice 
President, Dow Corning Corp.; R. Elliott, 
Treasurer, Owens Corning Fibreglas Co.; J 
B. Moore, National Director, Ned L. Roberts 
Co.; S. Salzinger, Director, Coast Mfg. and 
Supply; and W. C. Hill, Director, Shell 
Chemical Corp 





R. K. Turner: president of Bakelite Company, 
of new polyethylene 


A new, fully 
for making 


poly ethylene is 


production at 


Virginia it was 





with mode! 


plant opene at Institute, w. Va- 


abrasion resistance ¢ and thin-wall 
electrical insulation. 
» lin J 


automated plant 
e high: -density 
Jcomme;r ia 

‘ est 


by the Bakelite C ompany; Di visi duction, t 


Union Cc 
K. Tur 
Bakelite 


of 


mé aterials 


arbide Corpor: 
rner, Preid “ e 
Compan é 


latest high- densit} 


poly — mi 
able h 
for over 4 yea 
and deté ailed information 
rication techniques ‘ é 
to processors r. 
Another high 

ethylene P ant 
drift, Texas, 
commercié al 
These cei 
Bakelite C ompany 
proadest nge 0 

. | density at low-¢ 

| ethylene ! resins and compounds. 


BAKELITE 


BRAND 


the new 
ible su pe 


erms BAKI anc l NIO isterea traac r Oo 
Thet LITE j 
N ARB f ster tra marks f UCC 
ON C IDE are reg ] 
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Superior purity and resin uniformity are ensured by special control 
equipment, in BAKELITE’s new high-density polyethylene plants. 


BAKELITE high-density polyethylene automatically packaged in full- 
scale production. A smaller pellet size improves flow of resins. 


this news- 


Great new opportunities 


for you with new HIGH-DENSITY 
POLYETHYLENES! 


New properties that open new markets! That's why these new 
BAKELITE Brand resins are big news for all processors. And don’t 
overlook the fact that these properties have been fully tested 
and perfected. These new high-density polyethylenes are offered 
to you only after a typically thorough BAKELITE development 
program—a 14-month program that involved testing more than 


1,000,000 pounds of these materials! 


Would Aigher gloss help your product? Greater rigidity? 
Higher heat resistance? More impact resistance? These and other 
tested properties too numerous to list here are fully described in 
technical releases. Detailed fabrication techniques are also avail- 
able. Two new plants have entered full scale production. Check 
your Bakelite Company technical representative now to discover 
the possibilities which these new, high-density polyethylenes 


offer for your operation, or write Dept. SJ-206 today. 


PLASTICS 


BAKELITE COMPANY, Divis: Uni 
In Canada: BAKELITE COMPANY, Divisi 
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Nn UCarolde 


Wide Range of Properties 
for a Broad Field of Uses 


Molding—Two compounds with 
strength and toughness at high and low tem- 
peratures for molding bottles, containers, 
housewares, automotive and industrial items. 


M 1a-New compound DMDA-4901 
has 4 to 5 times the stiffness of low-density 
polyethylene, offers reduced permeability 
higher heat-distortion resistance. 


; ,2y m Forming—High- 
density compounds with high strength and 
rigidity, excellent low- and high-tempera- 
ture properties, ease of extrusion, outstanding 
batch-to-batch uniformity. 


High-density compounds 
with improved mechanical properties and 
heat distortion characteristics that make them 
especially outstanding for monofilament 
applications. 


Gs orporation 


O East 42nd Street, New York 17, N. Y, 
rbide Canada Ltd., Toronto 7, Ont 
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Philadelphia 


Film and Talk 
On Acetal Resin 


Ernest G. Schwab 


held at the 


stitute, had as the speak- 





The April meeting 
Franklin Ir 
on f own members, Watsor 
C. Warring of DuPont 
ented a paper on the new 


Delrin. M 


sea the propertle 


who pre- 
engineer- 
Warrine 
this re- 


the 
on and molding of Delrin 


€ ial 


, 
development along with 


terial til pilot plant 

t bee! test I old- 
pre é ¢ e of the 

t t st the family of 
Ope t t T nerous 

id it deeply into the 
non-ferrou etals field 
pplicatior vere shown 

of sample moldings and 

ere ed t llustrate the 
t , fil esented Dy 
dual owing th 


Rhode Island & S.E. Mass. 





Vacuum Metalizing 


Glenn A. Tanner 





‘ \ er : pri 

| G Restaurant 
I excellent 
Le) ri i i guests 
oS . neet 
e Fall. The May meet- 
t er ve to 
Ladies 
5 Pre lent C es Chrones 
Ha eld B ers illed the 





Monsanto Nationa 
D eported that National 
( 1d is et eacned no con- 
equest to change 
Sectior name. Permission had 
eq ue eda te nange the name 
Souths Nev England, a 
e more geographically correct 

tr ( b snip ed 
M J son did point it that 
N il ( in< ] Vas ¢ pUrakineg 
Sec s to take the name of 
which meetings are held 
It w 1e opinion of the group that 
é tne established Sections 
ved th procedure, changing 
c ame of this Section to a city 
ht appear to be narrowing its 
jouNndaries Also. it might seem pe- 
to have the Providence Sec- 


North 


was 


on meeting in Pawtucket o1 


Attleboro. For reason, it 


this 


) 


voted to let the with Na- 
tional Council stand as proposed. 
Howard Bangs, General Manage1 
of Plastimold Corporation, reported 
that the William 
Dunican that 
the Connecticut Section had offered 
toward 


request 


memorial for 


was progressing and 


1 substantial contribution 
the memorial. Present plans call for 
dedication in Octobe 
It was announced that the annual 
yf outing will be held as usual at 
the Pawtucket Club in 


August, and members should expect 


Country 


‘tification advance of the affair 


Howard M. Farrow of N.R.C 


deliv: red a 


nim 


Eq upment Corporation 


very niormative and nteresting 
talk entitled “Survey on Vacuum 
Metalizing I Plastics.” He spoke 
Vit! s l 1utho ity tnat people 
with the process gained 

ich ym his illustrated talk, but 

the same t e he dealt sufficiently 
Vit tne ndamentals that it could 
ilso be understood by the novice 

Mr. Fa vy outlined the platin 
proces He tner explained that 
ner lic te 5 beca IS€ Oo thei 
durability an compete with die 
ast parts ina therefore should 
ecelve ea consid ation Io! 
plated objects Polyethyle ne objec ts 
are difficult to plate becaus rT 
ily plas ers Acetate and bu- 
tvrate are gaseous and, the retore 
lificult to plate, although certain 

quers will seal in these materials 
Nylon can give many problems in 
i lr tal g becauss of the 
ibso bed Vate vhich ( ises long 
Vv p -_ Gy les Nylons iSO edaulre 
spec il 1acq ue 

A vigorous question and answé 
eriod followed the talk 

Door prizes at the meeting wer 
donated by Maurice Chafet oO 


Marine Plastics, and were won by 
William Augat and Melvin Korman 


South Texas 





Plastisols and 
Organosols 


Carroll P. McKenna 


Texas Section met on 
April 16 Cloud Room Restau- 
ant at Houston International Air- 
There were 41 and 
including visitors from such 
widely separated Baton 
Rouge, Dallas and San Antonio 

The the evening 
New Plastisols 
ganosols” presented by 
Barrier, 


The South 

in the 
port members 
guests, 


points as 


was 
and Or- 
Alvis L. 
The 


topic for 


Ideas In 


President of Barrier 





Corporation, Mineral Wells, Texas. 
To illustrate his talk, Mr. Barrier 
passed around a variety of molds 
and The feature of 


greatest interest was the wide duro- 


finished parts 


meter range now obtainable i: parts 
formed from newly developed plas- 
tisol Some of the 


rotationally cast articles had hard- 


formulations 


ness values around 95 on the duro- 
meter “A” 


easily removed from intricate molds 


scale, and yet were 
having many small undercuts 


Much the use 


tisols was evident du 


interest in of plas- 


ng the lively 
17 


question period which followed Mr 


Barrier’s presentatl 


Northwest Pennsylvania 


Hot Runner Molds 


John C. Reib 





Che e was an excellent at endancs 
March meeting held at the 
ge Hotel, Eri 





March 27 tobert Way, Sectior 
President, presided at our dinn 
neeting and the subject yr the 


ning “Hot Runner Molds 
Joseph R. Grenier. Vice President 


of Protective Closures In 3uffalo 


Was 


was the first speake With the aid 
of slides, Mr. Grenier described the 
not unne mold desigr ised by his 
ympar in the manufacture of pro- 
tective caps and pl ig I many 
mate als. He mentioned that their 
entire production operates with hot 
unner molds. Their des tilize 
a runner plate with the runner pat- 


tern drilled through and pluggec 


edges Strip ters are ised 


nea 


tween runner plate and clamp plate 
Air gap insulation is p ded be- 
tween runner plate and ity plate 
Sub-sprues to eacn avity ar‘ 
threaded into the runne plate and 
present a flat surface contact to a 
recess in back of the cavity 

Glen Bowers, Chief Engineer of 





Panelyte Molded Plas- 
Cambridge, Ohio, 


ising hot 


Cambridge 

tics I 

discussed his experiences 
blocks in 

He displayed sample parts, 


ompany, 


runne! large area molds 


one ol 
freeze! tment 


15%” det 1214” 


high. This part incorporated the use 


which was a compa) 


liner 29” wide, p by 
from a hot runne: 
difficult 


nature ol 


of three 
block to 


problem 


sprues 
solve a very flow 
Because of the 
the production, this company 
“blocks” drilled 
heaters on 
Sprue 
are’. shrink-fitted into 
bored through the blocks at 
proper locations. Thermocouples at 
runne! 


uses 
principle of 
with 


a) 
ine 
through cartridge 
eithe 


bushings 


side of each runne: 


holes 


ends of each provide ac- 
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curate heat control. Air gap insula- 
tion is also used 

Both men stressed the impo 
of adequate zone-controlled he: 
with separate proportioning 
pyromete! controller 
words, a hot runner s' 
be considered as an exten 
heating cylinde: 

During the lively questior 
which followed, all quest 
the gro ip were answe ed. " 
expressed appreciation 
speakers who liberally 

‘ 


results of their experienc¢ 


Ontario 


The Manufacture and 


Marketing of Foams 
Harry Watson 


Members of the Ontario Section 
were given a vivid insight into the 
world of plastics foams at the April 
meeting. There were two speakers 

J. T. Hurren, Chief Chemist, Rob- 
Foams, Ltd., 
chemical make-up and manufactur- 
ing of foams. R. G. Robinson, Vice 
President in Charge of Manufactur- 


inson discussed the 


ing at Robinson Foams, discussed 
the marketing, manufacturing and 
uses of foams 

Their talks emphasized that while 
almost any small company might be 
tempted to put money into foam- 
making equipment, they would soon 
find themselves in difficulties unless 
they employed qualified technicians 
to operate the equipment. In this 
respect, both speakers said that the 
raw material suppliers were helpful 
in giving technical information 

In tracing the manufacturing 
tory of urethane foams, Mr. Hu 
said there were two main foamir 
systems in use today. The one-s! 
system was the earliest successfu 
method used. In this method, 
foamed block can be removed from 
the mold in about twenty minutes 
The other system is a pre-polyme: 
system which is usually carried out 
cold, and in which density of poly- 
esters can be determined fairly ac- 
curately 

In making urethane foams fron 


polyethers, equipment similar to 


that used with polyester-based 


} 


foams can be employed, although 


some extra equipment is needed 
Mr. Hurren said that the use of glass 
fiber and epoxies in molds may pave 
the way to cutting down the cost of 
molds. But, he added, there 
many problems still to be overcome 


were 


before this type of molding can be- 
come profitable 
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Mr. Robin 
craft industry 
to use rigid 
and strer 2 
automotive 
insulating 
and in ¢1 
polyether 


sembl 


cations 
Knee mUs< 


ers 


North Texas 





Newly Formed Section 
Holds First Meeting 


Seated, E. H and Nationa 
President R. K. Gossett. Standing, Ross Dean 


left) and Richard Jenkir 


Swazey (left 


John 


Serv 


The t 
by National 
sett, and C€ 
Developme: 
Dean 


Western New England 





Plastics Foams Program 


% Judd Holt, Jr 


Tyler, New Yor 
nanager tol Mobay 
Company, and Warrer H 


101 technical representa 
product development 


of Koppers 
¢ 


ision, were guest speakers 


Company 

Tyle: aiscussea ne nemistry 
yhysical properties and ap} lications 
yf flexible and rigid poly irethane 
foams. He also described the 
manutacturing 


roams commer ally He predicted 


nethnods to! 


that by 1960 polyurethane foam pro- 
reach 100 million 


would 


pounds annually 


auctior 


Expand- 
able Polystyrene, the Plastic with a 


Bickford’s subjec t was 


Future.” Predicting that recent price 
reductions would broaden the use of 
the product substantially, he dis- 
cussed the technological aspects of 
a number of polystyrene foam ap- 
markets 


plications. He said major 


would include thermal insulation 
buoyant members; sandwich panels 
packaging toys novelties an 
plays; and electronics 

Both speakers used slides 
presentations 


When the 


members quickly 


Ss veake rs ais 
samples, disco. 
ered a certain satisfaction in 

ing, ra r than passing, th 
weight materials. As slabs 

irethane skimmed about the 

and balls of expanded polystyre 
whizzed through the air, it appeared 


brief 


Ly that this discove 
the meeting’s undoing 
Richard J. Plichta of Fulle 
Company has been elected 
President fo. he 1958-5! 
Other new officers elected ' 
Board of Directors are Alvino 
berti, A and M Tool and Die C 
pany Vice President Wesley 
DeBell and Ric hard 
secretary and Lawrence W Fre 


man, Plax Corporation, Treasure 


Larson, 


In a recent general election, thre¢ 


new Section Directors were elected 


They are Lawrence D. Burkinshaw 


DuPont: Frederic J 
santo: and John M 
man Chemical 


Locke, Mon- 
Marvin, East- 





Southeastern Ohio 


Mold and Tool Steels 


William J. Stranathan 





Ohio 
ld its April meeting in Cambridge, 
at the Pioneer Room of the 
ick Hotel A 


the dinne: 


The Southeastern Section 


good turn-out 


was present at meeting 
rhe business of the evening was led 


S. M. Bazle 


Coshocton. 


by Section 


President 
of General 
Oh 

John Chomicz, 


Memb 


Suggestion 


Chairma 
Committee, 


that the 


snip 
Section use 
name tags at the 


regula) meetings 


The s iggestion was adopted 

Paul M. Smith of Cambridge Tool 

1 Die Company introduced 
Robert Rosinger. 
Ros- 

Dasic metallurgy 


IMPCO HA8-275 


a tool of the right size and shape to 
do its work efficiently; the tool must 
be made accurately according to the 
blueprint; the proper kind of tool 
steel must be selected: and finally, 
heat treatment 
dure must be developed. A 
cannot be successful unless all fou 
ful- 


the correct proce- 


1 
tool 


of the above 
filled 

Some of 
were 


requirements are 


alloying 
Carbon 
and more wea 
and is directly 
tional to hardenability. Manganese 
makes steel more easy to hot roll o1 
forge. Silicon adds toughness, 
ally from 0.1 to 
mium gives deepe1 


the common 
elements discussed 
makes steel harder 


resistant, propor- 


usu- 
Chro- 


pene- 


0.3 per cent 
hardness 
confers oil hardening 
Nickel 
wear resistance and work 
Tungsten, when ad- 
of a o 20 pe 

ymium, 
-d hard- 
comn only Kn n 
Vanadit 


grain of the 


tration and 
, 1 
offers toughness, 


hardening 


properties 
characteristics 
ded in the extent 
ent, in conjunction wi 
causes the steel to have 
ness prope! 
high spee els used 
nainly to refine the 
steel. Molybdenum steel 
to have ail dening properties 
Cobalt is used increase red hard- 


causes the 


ness 


+ 


alk, Mi Ros- 


more different 


In concluding 


nger stated that the 


750 Dry Cycles Per Hour 


at Full 14%" Stroke UN 


with this 8-10 ounce machine 
Send today for Bulletin P-114. 


alloys added, and the greater thei! 
quantities, the more difficult it be- 
comes to keep the steel uniform and 
to hold it under control 
Other things being equal, the steel 
analysis is the 


accurate 
with the simplest 
best for the job. 
An interesting 
held following Mt: 
spiring talk. 


discussion was 


Rosinger’s in- 


Pacific Northwest 





Processing Epoxies 
R. A. Fulton 


The speaker at the April meeting 
was Lloyd A. Dixon, Jr., West Coast 
Manager of Houghton Laboratories 
His topic “Electrical, Tooling 
and Laminating Process Techniques 
showed 


was 
for Epoxies.” Mr. Dixon 
slides depicting various epoxy en- 
potted electrical 


capsulated and 


parts, and gave a des« ription of the 


materials used and the procedures 
followed He 
chemistry of current epoxy systems 
and the 
obtained through their use 

A lively discussion followed the 


talk 


the subject and 


also discussed the 


properties which could be 


strong interest In 


indicating 


ts presentation. 


IMPROVED 
MACHINERY INC. 
Nashua, New Hampshire 





In Canada, 
Sherbrooke Machineries Limited, 
Sherbrooke, Quebec 





Export Distributors; OMNI PRODUCTS CORP 
460 Fourth Avenue, New York, New York 
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FRANCE 


INDUSTRIE DES 
PLASTIQUES MODERNES 
March, 1958 
Volume 10, No. 3 


Abstracter: Hans Mayer 


Plastics Can Transform Agriculture 
Jules Soyeur 
The final installment in this 
of articles gives a listing of « 
ments and experiences made in vari 
applic atlor 


} 


of methods which had been de- 


ous parts of France by 


S¢ ribed prev iously 


The Attachment of Polyvinyl Chlo- 

rides in the Building and Shoe In- 

dustries—Charles Saint-Milieux 
Materials 


chloride 


containing polyvinyl 


meet a similar probler 
when used as floor covering in the 
building industry or wher 
soles by the shoe industry 

cases, a firm and durabk 

ment to entirely different ty; 


material is required. The litability 


f 


ot various types ol I 


adhesive rol 


these purposes IS de scribed 


x 
GREAT BRITAIN 


BRITISH PLASTICS 
January, 1958 
Volume 31, No. 1 


Abstracter: Evert A. Mol 
The Production of PTFE Sheet and 
Solid Shapes—Edgar James 
The equipment and method used 
in the 


manufacturing of products 


formed from powdered PTFE, the 
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AROUND THE WORLD 


Commercial Developments of Cellu- 
described lar Materials in the U.K.— 

The powd nverted iz ( inyone wil wants to 

( ell ila 


st 


+} fiy ] } . } , sic 7; } nla < 


1e 


British equ 


so-called p 


tered 


500-550° Ct 


Development of Paper Chromato- 
graphic Techniques — A.D. Clarke 


and G. Bazill 


LOOL 


February, 1958 


Volume 31, No. 2 
Abstracter: Evert A. Mol 
Supported Oxide Catalysts in the 
Production of Polythene — E. G. 

Curphey 


I 


water and amn nia The al T tne! 
actually developed wi a sol on with H 
of BDH i T 300-400°C 


acids appe: xidation with an oxygen-nitrogen 


tween subsequent 
yreer 1] } | : ] lL, — mm ¢ 29 
green-yvellow MACKS Anoth nixture The carrie! Ss mostiv 


solvent systen kieselguhr and the salt solution may 
carbonate. The 


nave 


the orgar pha fan f be a basic nickel 
100 parts te 
and 26 pa 
sible to 


titative 


polymers obtained densities 
om 0.955-0.97 which com- 


0.9452-0.955 for Ziegle: 


anging 
pare with 


cataly Sts 





le discusses the poly - 

mechanism which seems 
pendent both on the nature 
atalyst and or 


holds fo 
| 
poiyme Za 


controlled 


hy 
DY 


] 
metal 


allow 


GERMANY 


KUNSTSTOFFE- 
RUNDSCHAU 
February, 1958 

Volume 5, No. 2 


Abstracter: Leo Fischer 


Synthetics in Modern Large 
Container Technique— 
Ernst H. Doerpinghaus 
Containers of electronically sealed 
know no limit in 
tanks in ships 


lvethylene 
Fresh water 
porting of food and organic and 
chemk als are some ol the 

ons. Unsaturated polyesters 

ng a big part in large con- 
wimming pools Metal- 


1 
ramic containers also ise 


S aS coatings 

ithor mentions flexible film 
ompletely coats a materia 
especially useful in ship 


Lat ue 


ised to contain water for 


plastic Ss Dags can 


n empty ship. Another use 


polyethylene Dags is the 


of fresh water. The huge 


umersed in dirty river or 
and the only opening to 
water source 

yutlet pipe This can be con- 
kept full, with the lake 
ving as support. This can 
installed in a pit flooded 


ate! Tremendous Savings 


possible in water storage. As 
as 10,000 tons of water has 
been stored at a cost one 
twentieth that of steel or concrete 
It is also actical to fill a poly- 
ethylene bag holding thousands of 
gallons with oil and floating it on 
water. The principles of internal and 
ial pressure are given in these 
applications 
Reinforced neoprene is anothe1 
material disc issed ior storage ap- 
plications. An eight thousand ton 
container made of 5 mm neoprene 
or PVC and 60 meters long, 18 
meters wide and 10 meters de ep has 
been used and actually towed in the 
watel 
Grinding and Polishing of 
Synthetics—Dr. Walter Burkart 
The author states that there are 
similarities as well as differences in 
the cutting of metals and plastics 
The particles removed in cutting 
metal are smooth, in pl ‘s rough 
and jagged 
Electro - microscopic photographs 
are presented which analyze the na- 
ture of cutting and abrasion. In 
sanding with metal straight grooves 
with straight walls are made by 
pushing metallic particles forward 
In plastics the particles are actually 
broken off, just as in the case of 
glass polishing. In metal the groove 
cut by abrasives is half the size of 
the abrasive grit. In plastics in- 
definite hollows are created. The 
abrasive compound must be some- 
what different in plastics in order 
to obtain a uniform surface. Polish- 
ing that develops too much heat can 
may become 


create crazing that 


visible only weeks or months late 


* 
KUNSTSTOFFE 
January, 1958 


Volume 48, No. 1 


Abstracter: Charles S. Imig 
Investigations Into Methods of 
Bonding High Pressure Polyethyl- 
ene—Dr. Ing Heinz Peukert 

The mechanism of bonding poly- 
ethylene with adhesives was re- 
ported. The work was primarily 
concerned with high pressure poly- 
ethylene film although some poly- 
ethylene pipe was looked at as was 
adhesion of polyethylene to metal 
The need for a completely clean 
surface, absence of internal stress 
in the parts, wettability of the sur- 
face by the adhesive and avoiding 
shrinkage stresses in the adhesive 
film was emphasized. It was men- 
tioned that the most satisfactory 
pre-treatment of the surface con- 
sisted of cleaning with a solvent 
such as carbon tetrachloride both 


before and after flame treatment 
The adhesive (Bostik 475 based on a 
mixture of synthetic rubber and 
synthetic resins together with an 
organic cross linking agent, Bos- 
codur A) 
joint allowed to cure under pres- 
to 80°C. Properly made 


bonds were reported to have greater 


was then applied and 
sure at 20 


strength than the part itself 
Slug—Kunst. Jan 
Plastics at the International 
Building Exhibition, Berlin, 1957— 
Dipl. Ing. A. Schwabe 

Many present and future uses of 
plastics as building materials were 
Among the 


were plas- 


shown and discussed 
plastics applications seen 
tics film as a moisture barrier: rigid 
cellular material for both thermal 
and sound insulation; vinyl] floo1 
coverings; plastics faced doors and 
doors made of resin-bonded chip- 
board, edged with vinyl profiles; 
locks with some nylon components 
a wall covering constructed of a core 
of foamed polystyrene with a ply- 
wood inner covering and a poly- 
ester-fiber glass oute1 overing: 
baths, coatings: and table coverings 
It was brought out that the problem 
of facing the exteriors of buildings 
with plastics has yet to be solved 
because of the inability to guarantee 
resistance to weathering and in- 
plastics to fulfill 
flame resistance requirements 
Conditions of Plastics Deformation 
in Welding PVC Sheeting—Dr. H. 
Haldenwanger and Dr. W. Berger 


ability of many 


The nature of the plastics defor- 
mation of both rigid and plasticized 
vinyl was studied with the thought 
of understanding the welding proc- 
ess better. An instrument was de- 
veloped for measuring this defor- 
mation. The amount of deformation 
was directly related to the time, the 
temperature, the pressure and the 
amount of plasticizer. A technique 
was worked out for predicting times 
and temperatures suitable for weld- 
ing. This was considered very de- 
sirable because of the tendency of 
vinyl to decompose in the test in- 
strument at some of the higher tem- 
peratures used in welding 
Flow Properties of Thermosetting 
Molding Powders and Their De- 
structive Action on Molds— 

Dipl. Ing. A. Lundborg 

The destructive action of various 
thermosetting resins (including phe- 
nolics, alkyds, melamines and urea 
melamines) was studied by forcing 
the resin through a transfer press 
having a radioactive nozzle. The 
amount of radioactivity is then 
taken as a measure of the amount of 
wear. It was learned that the form 
and hardness of the filler and inde- 
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was concluded that the life of a procedure 
mold may be increased 20 times by It appears t tions 
selecting the best resin, 4 times by can method paratus 1S - perating 


continuous 


individual sheets is Claimed Extrusion Machine by Boundary- 
Layer Breakdown—Ernesto Gabri- 


elli 


Theoretical studies of the behavio1 


choosing the best operating condi- 
than 


t the 


tions; 3 times by choosing the 
proper steel and 10 times by chrome 
lating the mold 

Symposium: Plastics and Rubber— c0U irth it Is Clall 1 f plastics in conventional single 


The annual symposium on plas- 


the ritisi Pru aes screw extruders led to the develop- 
‘nt of an extrusion process based 


breakdown. The 


tics and rubber organized by the me 
Federation of German Chemists in 
October 1957 at Berlin. Among thi 


topics discussed were the 


to the viny! Ski 1 systen on boundary-laye1 
includes boundary laye! being defined as 


Ame! ican 


} 
provided 


nation of the structure of un rat | 
ceas » laminar. The depth o1 


that point at which flow of the plas- 
tics material between two walls 


ed polyeste resins polyme 
materilais below the 


and condensation of linear, as well Apparatus for Testing Thermoplas- 
tic Sheets— 


rT 


nickKne 
as two and three dimensi boundary aries with the ma- 
gank polymers polym«e and elatir 
Acrolein, thermo- and phot 
merization of styrene 
renone peroxide the influen 
good and bad solvents of 1 } p Strated. ine ri l 
erties of polyme: solution lissol ) 4urie pe { I l sigr I I nti lat its } ysical 
ing polystyrene; and sulphi ids A sample ) 4 Wee hara¢ ristl may be continuously 
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March-April, 1958 
Volume 5, No. 28 


Abstracter: John B. Ballard 


One Step More Toward Perfecting Development and 
Our Engineers— relgele lie dlelameli 
The Argentine Chambe of th SLIP RING and 
BRUSH UNITS 
available from 
UNIT 
INDUSTRIES 
DIVISION 


Plastics Industry will present 


year a series of technical confe 


neces on all aspects of plastics 


‘ 


terials and manufac turing proce 
nginee} 


These conferences are tor eng 


and supervisors in the plasti 


dustry 
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ITALY 
POLIPLASTI 


November-December, 1957 
Volume 5, No. 24 


Abstracter: Alfred L. Alk 


Laminates of PVC and Metal— 


Glenn E. Wintermute sl 
The icle SC » methods 
The article describes method ' ) for complete information. write 


manufacture, xplaining in yme 3 4 

ae ‘a , Pe ON ; / REINHOLD-GEIGER PLASTICS, INC. 
aetal 1e American iNaUREe ICK 

. : oa a 8763 CROCKER STREET, LOS ANGELES 3, CALIFORNIA 
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Iron and Steel Research Associa- 
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Jelly Cups 
) an hour 


ACTUAL SIZE 


from an 8-cavity Hot Runner Mold 
operating on a 4-second cycle 


HOT RUNNER MOLDS 
AND AUTOMOLDERS 
produced by 
Standard Tool Company 


We offer you the skills and experience of 
forty-seven years in the plastics industry — 
may we help you with your problem? 


Write for new illustrated folders on: 
Molds, Beryllium Copper, Injection Molding, Fabricating Machines 


STANDARD TOOL CO. 


214 HAMILTON STREET, LEOMINSTER, MASS. 





Book Reviews 











PLASTIC SHEET FORMING 
Robert L. Butzko. Reinhold Publishing 
Corporation, New York, 1958. 185 pages, 
$4.50. 


This is the fourth and latest volume 
series of small, convenient books on plastics, each cov- 


Reinhold’s 


ering one specific topic. This one is especially desirable, 
as sheet forming is a relatively new process that has 
grown much faster than it has been studied. It is stil 
much of an art—simple in principle, but complex ir 
practical and profitable application 

This book is best suited to tne new entrant into the 
sheet-forming field, or to the plastics student, telling 
him what materials are used, how much they cost, what 
processes and machines are used, and similar basic 
information. It thus enables the newcomer to gain 
quickly a broad grasp of the field. With this as a goal, 
the book succeeds. However, the price of this acceler- 
ated “experience” is inaccuracy and lack of explanatory 
detail. Many statements are made which are often true, 
but they are made so positively as to preclude excep- 
tions. This is frequently misleading to the inexpe- 
rienced reader, for whom the book ttherwise most 
useful 

As for the physical form of the book, the print is 
easily readable, the size (5 by 8 in.) is convenient, and 
the illustrations are well done. The proofreading (if 
any) is not nearly as good as it might be 

Viewed as no more than it is—a general picture of 
sheet forming—the book is a most welcome and useful 
addition to plastics literature. But the reader is warned 
against making detailed decisions cr conclusions on 
the basis of the bock’s contents. It is not a substitute 
for qualified experience, but is rather an incentive fo: 
the reader to acquire it 

Allen L. Griff 
Bakelite Company 


EXTRUSION OF PLASTICS 


E. G. Fisher. Published for the Plastics 
Institute, London: Iliffe and Sons, Ltd.; New 
York: Interscience Publishers, Inc. 114 
pages, $3.50. 


This monograph on extrusion is the first of a series 
of ten books in the field of plastics chemistry and engi- 
neering to be published for the general public by the 
Plastics Institute of Great Britain. The institute had 
published earlier a series of twenty-four monograms 
for private circulation to members only 

This volume covers in very condensed form the prac- 
tice of extrusion dealing with such topics as the his- 
tory of extrusion, melt extrusion rheology, construction 
features of single and multi-screw extrusion machines, 
materials for extrusion, and auxiliary extrusion process 
equipment 

To the American reader the variations in European 
extrusion practice are often apparent. No specific effort 
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Is made to cover recent new developments in this field DISLOCATIONS AND MECHANICAL 
such as tensilizing of film and monofilaments, e us z PROPERTIES OF CRYSTALS 


molding, and continuous non-contact gaugin 
J. C. Fisher, W. G. Johnston, R. Thomson and 
of the bases and general practice f this imp T. Vreeland, Jr., Editors. John Wiley and 
engineering field in the plastics industr: Sons, Inc., 1957. 634 pages, $15.00. 
The author documents the monograph liberally v The field of crystal plasticity has recently been en 
patent and literature references so that the student chad tu Tisleontions wane Mechanical Properties of 


f 


easily obtain more complete information on any of ‘, ls. J 


trusion products. The emphasis is p1 


his book paints a valuable and fascinatin 


many topics covered f 


nt knowledge of the role of disloca 


The book serves well as an introduction to th nechanical behavior. Here are a 


portant unit operation of the plastics; compounding ’ = many cases expanded a remat 
fabricating industry. As a part of the complete seri« aoa f - 


of rece significant reports which until 


of plastics monograms, it will serve as an invaluable a i SS . the literature 

“ye bs ‘oll Pe V n widely scattered in the literature 

in a plastics college teaching program The book is a report on an international conference 
Leo Gans , i Lake Placid, September 6, 1956. It contains article 
Anchor Plastics Co., 


nd discussion, some articles being summaries of and 
thers elaborations on the proceed ngs at the contfer- 
Among the eight sections of the volume, probably 
NOW AVAILABLE 1e most notev hy group of articles 
SEVEN VOLUMES OF SPE AUTHORITATIVE man) nples of direct observation 
PLASTICS ENGINEERING INFORMATION ‘ays and n - e = oe. of 
separate sections of the 


. : oe ile crystals; work 
Seven volumes, totaling 3131 pages of valu- 


a: ystals, impurities, 
able technical data are now in stock for immediaté« 
ation damping 


sale in the SPE National Office of disloc whiskers and thin 


Annual Technical Conference (ANTEC) Robert L. Fleischer 
Massachusetts Institute of Technology 
Preprint Books 


Volume IV, 14th ANTEC, Detroit, 
Mich., Jan., 1958 (99 papers 
1040 pages) 


Volume III, 13th ANTEC, St. Louis, CONNAISSANCE DU MOULAGE PAR 
Mo., Jan., 1957 (60 papers, 608 pages) 2 INJECTION 


. o ANTEC Clacal, mn 
Volume II, 12th ANTEC, Cleveland, Tome 1, by Andre Cretin (Editions de la Revue “In 
I an 956 56 rs ’ ges 5 E P ° - 
Ohio, Jan., 1956 (90 papers, 618 pages) dustrie des plastiques Modernes,” Paris, France 
Volume I, 11th ANTEC, Atlantic City, 1955. 199 pp 
N. J., Jan., 1955 (53 papers, 530 pages) : 
Set of three volumes (IILIIT) 4 5 In this first volume of his manual on Injection mold- 
» Author describes the experim ‘ntal st | l 
. +r . ‘ w~hriog: > ior wna mold n king 1 the ret y } h step of 
Regional Technical Conference (RETEC) jection and mold making In he fi part, eacn ste} 
, injection is explained in detail and illustrated with a 
Preprint Books = iltitude of diagrams, figures and photographs. As ; 
“Polyethylene Properties and Uses”, matter of fact. this 199 pp book contains 191 illustratioz 
: exe _ 1. ¥ att OT tact, l v7 Pp DOC tain “ Litt ve 
October, 1997, Cleveland, Ohio in the text, plus many photographs of molding machin 
(8 papers, 59 pages) 
6. “Plastics for Airborne Electronics” 
November 11, 1957, Los Angeles, 
Calif. (10 papers, 116 pages) 





and equipment facing text pages 

Part Two, on fabrication of molds, deals with the 
selection of materials, shapes, ejectors, vents and othe: 
parts. The illustrations will greatly help readers with an 
elementa } 


nent knowledge o! French 
Technical Volume Series The 


Author i 1] known for his work and discov- 


“Quality Control for Plastics eries in injection molding, as his first publications on th 
Engineers”, edited by Lawrence subject date : al *k as 1935. He is the inventor ol 
M Debing (160 ages) 3.96 5 hand operated presses and of low pressure hydrauli 

presses with final pressures of 300-400 kg/cm2 which 


_ sj » hetter vilts j uite fey specifi nerat s We 
On a reciprocal agreement just completed with The aihitsia oe a ee ea Sea eee 
J j shin f ] 


Society of The Plastics Industry, SPI individual mem wea es ee Vena 
bers can purchase SPE publications at SPE membe 


fates, and wice verse CALCULUS WITH ANALYTIC GEOMETRY 
nd R. E. Johnson and F. L. Kiokemeister. Published by 


To purchase any of the above publications please send 
your orders directly to the following, stating wheth« Allyn and Bacon, Inc., New York, 1957. 650 pages 
you are an SPE member or an SPI individual member $7.95 


(Books will be mailed postpaid if money is enclosed) 


Louis C. Barail. 


This book is wortny of a note in tne SPE Journal 
It’s a college text, but well enough written to be a good 
Society of Plastics Engineers, Inx reference for the plastics engineer who wants to brush- 
65 Prospect Street, up his calculus 
Stamford, Connecticut Albert Hubbard 
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POSTTIONS 


Manufacturing Manager — Sales 
Former Manufacturing Manager, Plastics Department 
1 well known custom and proprietary molder. Have 
iad 31 years experience in plastics molding and process- 
Desire position in sales, technical service, consult- 
yr manufacturing. Nesume sent on request Salary 
Reply to Box 2658, SPE Journal, 65 Prospe 


et Stamford, Connecticut 
WANTED 


° 
Sales Engineer 
Midwest manufacturer of extruded, vacuum formed 
id fabricated products seeks sales engineer with imag- 
nation to help develop growing sales program. Age 25 to 
Will travel part time 
ity for future position and participation. Send com- 
resume. Box 3258, SPE Journal, 65 Prospect 
Stamford, Connecticut 


Good salary, excellent oppor- 


Creative Package Designer 

yu a package designer with marketing sense and 
imagination? Able to design attractive, low-cost 
s for mass-produced items including small hard- 

notions, costume jewelry, cosmetic items, etc 
have an excellent opportunity for a man who can 
iate new concepts as well as design to custom re- 
rements. Will report to the President of a plastics 
yntainer manufacturer located in lower Connecticut 
Our people know of this opening. Send resume and 
alary requirements in confidence to President, Box 
3158 SPE Journal. 65 Prospect Street. Stamford Con 


; ; 


Plastics Engineer 
Experienced in mold design, mold cost, pricing parts 


ind follow job through to customer acceptance. Com- 


pany well established, excellent reputation. Salary open 
All information confidential. Give full resume. Reply to 


Box 3058, SPE Journal, 65 Prospect Street, Stamford, 


necticut 








J. Harry DuBois Company 


Plastics and Ceramics Consultants 


ing—Management 


Pilgrim 6-2315 


Bb x 178, Montel: 1! 
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WHAT 
THEY’RE 
BOTH 
SAYING 
ABOUT 
NEW 
LUSTREX’ 
PERMA 
ONE 
STYRENE 


The development of Lustrex perma 
tone further accelerates the trend 

of the lighting market toward 
styrene. To all the inherent 
advantages of styrene—the large 
areas of illumination, the light 
weight, good diffusion, unusual 
design effects—is now added 
excellent light stability, a resistance 
to yellowing up to three times better 
than regular styrenes. And the low 
color level of perma tone opens up 
wide new dimensions in color, 
including truly translucent whites 
and other difficult colors. 

Lustrex perma tone styrene is 
available for injection molding or 
xtrusion in the entire Lustrex 
Balanced Line: Hi-Flow 55, 66, 77 
and Hi-Heat 99. Write for complete 
technical data to Monsanto 
Chemical Company, Plastics 
Division, Room 406, Springfield 2, 
Massachusetts. 


‘Monsanto 











Lighting Fixture Molders: “Easy flow, fast cycles...” “No molding job too difficult.” 
“Constant color during molding...” 





4. 


Lighting Fixture Manufacturers: “2 to 3 times more resistant to yellowing...” “Exceeds 
IES—NEMA—SPI specs for light stabilized styrene.” “Excellent crystal clarity ...un- 
limited color possibilities.” 








BETTER - MORE PROFITABLE 


—— 
ELECTRICAL APPLICATIONS 


With ESCAMBIA PVC 1250-E 


OUTSTANDING INSULATION RESISTANCE 
WITH THIS EASY PROCESSING RESIN 


INSULATION RESISTANCE IN WATER AT 50°C 
NO. 16 AWS WIRE, /5E MIBULATION Electrical properties and product quality your customers want 


ey ail |  ] | ad : and money-saving processing advantages for you 
ESCAMBIA PVC I250-£ —+~ that’s what you get with ESCAMBIA PVC 1250-1 


Tw COMPOUND A-@LACK 


[his resin is now on the UL interchangeability list 


ready to bring you products that will please your customers 


~MEGOHMS - 1000 FEET 


and profits that will please you. See for yourself what 
this resin can do—make a trial run in your plant now. 


@ Free-flowing hot dry blends © Uniform particle siz¢ 
e Extremely low gel count @ Freedom from fines 
@ Excellent color and clarity @ Outstanding heat stability 


INSULATION RESISTANCE 


7 
WEEKS IMMERSION 


C H 


Cc °o R P oO 


261 MADISON AVENUE . NEW YORK 16, N. Y. 





